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ABSTRACT
Alternative Perspectives of Projectile Point 
Variability During the Levantine Neolithic
By
Doss F. Powell, Jr.
Dr. Alan Sinunons, Examination Committee Chair 
Professor o f Archaeology 
University of Nevada, Las Vegas
Ghwair I, a Pre-Pottery Neolithic B community in southern Jordan, has an 
abundant projectile point assemblage that facilitates a thorough characterization and 
detailed techno-typological analysis of the projectile points recovered. It is concluded that 
current typologies tend to mask significant morphological aspects of the projectile points. 
To explore these aspects, other perspectives such as raw material selection and 
manufacture are considered.
The low amounts of cortex, minimum retouch, and the frequency tertiary blades 
are shown to be reflections o f a conscientious effort to secure fine quality chert for lithic 
production. The presence of the “miniature” points represents a deliberate effort by the 
inhabitants to utilize bladelets as a key production blank. In addition, the uniqueness and 
fragility of the “cached” projectile points are considered to reflect their social significance. 
Based on these findings, this investigation confirms that Ghwair I was a developed and 
socially complex community.
Ill
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
TABLE OF CONTENTS
ABSTRACT ........................................................................................................................... iii
LIST OF FIGU RES.................................................................................................................vi
LIST OF TABLES.................................................................................................................viii
ACKNOWLEDGMENTS ..................................................................................................  x
CHAPTER 1 INTRODUCTION.......................................................................................  I
Descriptive Outline ..................................................................................................  4
CHAPTER 2 RESEARCH BACKGROUND ................................................................  6
Chipped Stone A ssem blages...................................................................................  7
Paleoenvironmental Setting ...................................................................................  9
Introduction to Research at Ghwair I ..................................................................  10
Chronology ............................................................................................................. 16
Summary ................................................................................................................. 16
CHAPTER 3 LITERATURE REVIEW: LEVANTINE POINT TYPOLOGIES . . . .  18
The Development of Levantine Point Typologies...............................................  18
Naviform Core-and Blade Technology................................................................  19
Key Sites ................................................................................................................. 20
Other Prominent Sites ............................................................................................ 26
Attempts to Synthesize and Refine Regional Typologies................................... 28
Summary ................................................................................................................. 29
CHAPTER 4 METHODOLOGY.....................................................................................  31
Typological A nalysis.............................................................................................. 32
Non-Metric A ttributes...........................................................................................  37
Metric Attributes ....................................................................................................  42
CHAPTERS RESULTS .................................................................................................. 45
Typological A nalysis.............................................................................................. 45
Metric Measurements.............................................................................................. 53
Interval Scale Measurements.................................................................................  58
Retouch ...................................................................................................................  66
Miniature Projectile Points ...................................................................................  72
Ghwair “Cached” Points .......................................................................................  73
iv
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 6 SITE ANALYSIS........................................................................................ 77
Area Summaries....................................................................................................... 78
Intra-Site A nalysis..................................................................................................  88
Inter-Site A nalysis..................................................................................................  92
Conclusions.............................................................................................................  97
CHAPTER 7 CONCLUSION .......................................................................................... 98
“Miniature” Projectile Po in ts.................................................................................  102
Ghwair I “Cached” P o in ts .....................................................................................  103
Summary ................................................................................................................. 107
REFERENCES C IT E D ......................................................................................................  109
VITA ....................................................................................................................................  118
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
LIST OF FIGURES
Figure 1 Map of Southern Jordan, Showing Ghwair I ...........................................  11
Figure 2 Contour Map Showing Excavated Areas of Ghwair I ............................  13
Figure 3 An Illustration of an El-Khiam Projectile Point.........................................  22
Figure 4 An Illustration o f a Jericho Projectile Point .............................................. 23
Figure 5 Illustrations of Several Byblos Projectile P o in ts .......................................  25
Figure 6 An Illustration o f an Amuq Projectile Point .............................................. 26
Figure 7 An Illustration o fan 'A in  Ghazal Projectile Point ...................................  28
Figure 8 General Summary of the Typological Scheme Used by Gopher ............ 30
Figure 9 An Illustration of Key Terms Used to Describe Projectile Point Features 33
Figure 10 An Illustration of Key Metric Measurements Recorded ...........................  43
Figure 11 Summary of Percentages for Projectile Point Types from Ghwair I _ 46
Figure 12 Summary of the Percentages for the Detailed Typological Analysis_ 50
Figure 13 Frequency Distributions for Length of the Complete Projectile Points . .  55
Figure 14 Frequency Distributions for Width of the Complete Projectile Points . .  56
Figure 15 Frequency Distributions for Thickness o f the Complete Points ............... 57
Figure 16 Frequency Distributions for the Weight of the Complete Points.........  59
Figure 17 Comparison of the Means Between Complete and “Cached” Points . . .  74
Figure 18 Graphic Representation of T-Test Results.............................................. 75
Figure 19 Percentages For Each Projectile Point Type By A re a ..........................  79
vi
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 20 Percentage Totals for Types of Projectile Points Found At Ain Ghazal 93
Figure 21 Percentages for Each Type of Projectile Point Found At Beidha ...........  96
Vll
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
LIST OF TABLES
Table 1 Levantine Neolithic Chronologies Presented in B.P...................................6
Table 2 Radiocarbon Dates for Ghwair I .................................................................  17
Table 3 Summary of Projectile Point Totals from Ghwair I ................................ 46
Table 4 Summary of the Detailed Typological Analysis of the Projectile Points. 49
Table 5 Summary ofBlank Preferences for Projectile Points..............................  51
Table 6 Summary of End Types in Ghwair I Assemblage of Projectile Points . .  52
Table 7 Descriptive Statistics for Length, Width, and Thickness for All Points . 54
Table 8 Descriptive Statistics of Complete Point Widths and Thicknesses  56
Table 9 Descriptive Statistics of Complete Point W eights......................................  59
Table 10 Descriptive Statistics of Base, Neck, and Shoulder Widths ...........  60
Table 11 Descriptive Statistics of Tang Length for Both Sides o f the P o in t  62
Table 12 F-Test for Tang Length ................................................................................. 62
Table 13 Two Sample T-Test Assuming Equal Variance for Tang L en g th ..........64
Table 14 Descriptive Statistics o f Maximum Edge Length ......................................  64
Table 15 F-Test to Compare the Variances of the Maximum Edge L eng ths ........65
Table 16 Two Sample T-Test Assuming Equal Variance for the Means o f MEL . 65
Table 17 Summary of Tang Retouch Location Types ...............................................  66
Table 18 Summary of Tang Retouch T y p es...........................................................  68
Table 19 Summary of Blade Retouch Locations ........................................................ 68
viii
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 20 Summary of Blade Retouch Types Found at Ghwair I ............................. 69
Table 21 Pearson Correlation Matrix for Retouch Attributes...................................  70
Table 22 Summary of Retouch Present at the Tip A re a ...........................................  71
Table 23 Summary of “Miniature” Projectile Point T ypes.......................................  72
Table 24 Total Area of Excavation for Areas 1 through 6 at Ghwair 1 ....................  77
Table 25 Summary of Projectile Points By Area ......................................................  78
Table 26 Summary of Projectile Point Types for the Six Areas at Ghwair 1 .........  79
Table 27 Summary of Area 1 Projectile Points Based on a Detailed Typology . . .  81
Table 28 Summary of Area 2 Projectile Points Based on Traditional Typologies . 82
Table 29 Summary of Area 2 Projectile Points Based on a Detailed Typology . . .  83
Table 30 Summary of Area 3 Projectile Points Based on a Detailed Typology . . .  84
Table 31 Summary of Area 4 Projectile Points Based On A Detailed Typology . .  85
Table 32 Summary of Area 6 Projectile Points Based on a Detailed Typology . . .  87
Table 33 Summary of Miniature Points By A re a ....................................................... 90
Table 34 Summary of Projectile Point Totals from Ain G hazal.............................  93
Table 35 Summary of the PPNB Projectile Point Totals from Beidha ..................  96
IX
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
ACKNOWLEDGMENTS
This research would not have been possible without the support and guidance of 
Dr. Alan Simmons. As my advisor. Dr. Simmons allowed me the opportunity to work in 
Jordan for two wonderful field seasons. During the past year, he has provided me 
unlimited access to the Ghwair I collection and his personal library. I would also like to 
thank Dr. Mohammad Najjar for his direction, support, and friendship during the 
excavations at Ghwair I. Special thanks goes out to Dr. John Swetnam for prodding me 
to finish my thesis over the past year and then coming to my rescue as a committee 
member at the last minute.
I also would like to thank Susan Thompson and the International Studies Abroad 
Program for their financial and emotional support. Without her help, my research abroad 
would have never happened. This research was also funded by grants from the Graduate 
Students Association that made radiocarbon dating possible for Ghwair 1. Deep 
appreciation also goes out to Indy, who patiently waited by my side each day and kept me 
company. And my mother, who always stressed the importance of education and my 
happiness.
Above all 1 would like to thank my wife, Marie Powell, for the unfailing support 
and encouragement that made the completion o f this thesis a reality. Without her words 1 
might never have made it this far.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 1 
INTRODUCTION
A joint investigation between the University of Nevada. Las Vegas (UNLV) and the 
Jordanian Department of Antiquities has been ongoing since 1996 at the small Pre-Pottery 
Neolithic B (PPNB) community of Ghwair I in the Wadi Feinan of southern Jordan.
Several radiocarbon determinations range from 8510 to 9710 years ago B.P.. placing the 
village in the early Middle PPNB. One main component of these investigations has been to 
characterize the chipped stone artifacts from Ghwair 1. This thesis focused specifically on 
the projectile points from the site.
The stimulus for the research addressed in this thesis is threefold. The first 
objective is to conduct a systematic and uniform analysis of projectile points that 
concentrates on typological and technological attributes. The excavations at Ghwair I 
recovered a total of 472 projectile points, providing a large and adequate sample for my 
research. During this investigation, I sorted and typed each of the projectile points. 
Additionally, each point was catalogued and both metric and non-metric attributes were 
recorded. Under this approach, each of the points was assessed and classified into distinct 
categories based on the morphological characteristics primarily associated with the tang 
area o f the point. During this process, I used formal attributes to place them into 
traditional typological categories.
1
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My second research objective tests whether traditional typologies obscure variation 
found within projectile point assemblages. In order to achieve this goal with the Ghwair 1 
projectile points, 1 attempted to combine methodologies adopted from researchers in North 
America with those in the Near East. By measuring both metric and non-metric attributes.
1 hope to produce a detailed or fine-grained morphological typology that reduces the 
amount o f variation obscured by many traditional point typologies presently used in the 
southern Levant.
Assigning meaning to the variability we observe may be the greatest challenge in the 
analysis o f lithic assemblages. Archaeologists have traditionally constructed regional 
chronologies and have focused on retouch types and shapes (Henry 1989). Yet, in the past 
ten years, more researchers have conducted studies that include the effects of raw material 
availability (Andrefsky 1994a), mobility (Carr 1994), tool design efficiency (Kuhn 1994; 
Nelson 1991), reduction strategies (Barton 1990) and a combination o f these factors 
(Neeley 1997) in an effort to identify and explain formal variation. These studies attempt 
to move beyond the description o f typology in order to identify and explain variation. 
Although most of this research is geared toward hunter-gatherer adaptations, there is 
application for this line of inquiry when dealing with sedentary communities.
While inquiring into variation within the projectile point assemblage at Ghwair 1,1 
have chosen to explore the degree o f tool maintenance and curation in lithic assemblages. 
This leads one to expect that the composition o f the lithic assemblage will change as a 
direct result o f specific fluctuations in resource availability (Neeley 1997).
When source materials are limited or scarce, it can be expected to see behaviors 
pertaining to conservation of materials manifest themselves in the lithic assemblages. For
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
example, when a sedentary agrarian community has limited access to source materials, one 
may find the frequency of retouched projectile points increases relative to the 
non-retouched debitage as the conservation of raw material becomes necessaiy . In 
situations where lithic raw material is readily available for production, frequency of 
retouched forms is expected to decrease relative to the debitage as the need to conserv e 
material intensively declines. It follows that one would expect to see recycling and 
maintenance diminish in importance when raw materials are readily available.
Another aspect to consider is the relative frequency of cortical pieces in the 
assemblage. When resources are available, we would expect a lower resolution or 
proportion of cortical blanks and tools. Resource availability would also affect the 
selection and quality of the lithic material (Andrefsky 1994b). At communities like Ghwair 
I in the southern Levant, that are in settings where abundant raw materials are readily 
available, one might expect knappers to pass up lower quality materials in favor o f higher 
quality materials. Conversely, when raw material availability and quality are both low. we 
might see the local use o f poorer quality materials to produce informal, expedient tools 
(Andrefsky 1994b).
Variation in projectile points that may be a source of stylistic information. The 
utility of projectile points as stylistic markers is affected by such factors as labor investment 
and use-life (Bamforth 1986). Typically, objects with large labor investments and longer 
use-lives might have a greater potential to be encoded with stylistic information. Thus, for 
stylistic information, tools that are curated would more likely be indicators o f active style 
or social identity (Barton and Neeley 1996).
The third area o f inquiry is in the realm of the “core/periphery” model (Algaze
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41989; Wallerstein 1974). Within this framework, the system is based on the redistribution 
o f goods through a centralized core settlement. An elaborate system of unequal exchange 
and exploitation is constructed between the core and peripheral settlements. The core 
settlements, functioning as the redistribution centers, are provided with multiple resources 
at the expense of the peripheral communities. Gervasoni’s (2000) research concluded that 
Ghwair Ts role or function was not as a peripheral site supplying some other central 
settlement. By examining the projectile points as possible prestige items, 1 hope to test 
Gervasoni’s conclusions with regards to the role o f Ghwair 1.
It should be noted that the use of the term “projectile point” when describing these 
specific tools, is done for simplicity and comparative reasons. The use of “projectile 
points” as a label when identifying these tools is a standard that is widely used. By my use 
o f this term I am in no way stating that projectile points are a single function tool. While 
addressing this issue is outside the scope o f this thesis, I realize these tools can serve a 
variety o f functions or even multiple functions. Noteworthy is Odell’s (1981) paper on the 
relationship between stone tool morphology and function. He concluded that lithic tool 
functions could not be inferred from the shape o f particular tools and that most individual 
tool shapes were used for multiple functions. This cautions us to move away from static 
typologies that pigeonhole artifacts into single types with a single function.
Descriptive Outline
This thesis is divided into three sections characterizing the projectile points from 
Ghwair I. The first section provides an overview o f past and ongoing excavations at the 
site. Section one also contains a literature review, which examines pertinent discussions on
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
5methodologies, typologies, and measured attributes utilized in the evaluation of the 
projectile points. Methodology and the detailed typologies are discussed and presented in 
this section. 1 clearly define the traditional Near Eastern typologies utilized and give an 
overview of the metric and non-metric attributes monitored that 1 adopted.
The second section is an in-depth study of the projectile point assemblage at 
Ghwair I. This analysis helps characterize the site and recognize any patterning present 
within the data. The projectile points are divided into typological categories in order to 
delineate the characteristics o f each type in the assemblage.
The third section characterizes the projectile points further by comparing the 
frequencies and attributes from each of the major excavation areas within the site. Although 
six areas were excavated, I only use five of the areas for in analysis. This is due in part to 
the fact that only five areas have enough data to warrant a detailed analysis. 1 also compare 
Ghwair 1 with medium and large sites in the Levant. This inter-site comparison helps to 
delineate Ghwair I’s role during the PPNB and establish the site’s significance with regards 
to the projectile points.
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CHAPTER 2
RESEARCH BACKGROUND 
The earliest expression of the Neolithic in the Levant is referred to as the 
Pre-Pottery Neolithic (PPN), or Aceramic Neolithic. The PPN period is divided into three 
chronological phases (Rollefson 1989:169), as presented in Table 1. This division was 
initially based on Kenyon's (1957) sequences at Jericho in the Jordan Valley during the 
1950s. Following the PPN is a series o f sequences containing ceramics, referred to as the 
Pottery Neolithic with various subdivisions (Kafafi 1982; Stekelis 1973).
Table 1. Levantine Neolithic Chronologies Presented in B.P.
Phase Years Ago B.P.
Pre-Pottery Neolithic A (PPNA) 10300-9600
Pre-Pottery Neolithic B (PPNB) 9600 - 8000
Pre-Pottery Neolithic C (PPNC) 8000 - 7500
During the Pre-Pottery Neolithic A (PPNA), microlithic technology from the 
Natufian (ca. 12500-10000 years ago B.P.) carried over into the early PPNA and remained 
prominent throughout the rest o f the PPNA. Among the projectile points, el-Khiam points 
are distinctive and considered the most diagnostic for the period (Gopher 1994). By the
6
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7end o f the PPNA, mobile hunters and gatherers had made the transition to a sedentar) 
lifestyle during which settled village life and plant cultivation became commonplace. 
Initially, there was a diverse subsistence strategy in which both wild and domesticated plant 
and animal species were exploited.
As seen from the Levantine data, the Pre-Pottery Neolithic B (PPNB) was ushered 
in by widespread sedentism, population increases, and the proliferation o f expanding 
villages (Bar-Yosef 1981). Jericho, estimated to cover some 4.04 ha, was clearly one of 
the important centers during the PPNB and was considered typical for a PPNB site until 
subsequent studies revealed other settlement types that included small villages such as 
Beidha (Kirkbride 1966, 1968) to huge settlements exceeding Jericho's size, such as Ain 
Ghazal (Rollefson et al. 1992; Simmons et al. 1988) and Wadi Shu'eib (Simmons et al. 
1989). In addition, there are many specialized small open-air sites known throughout the 
Levant (Bar-Yosef 1981; Betts 1990; Burian and Friedman 1973; Garrard et al. 1994; 
Simmons 1980). The PPNB represents the fluorescence o f Neolithic culture in the 
southern Levant. There is public architecture, abundant lithic materials, burials, ceremonial 
objects and domestication o f plants and animals.
Chipped Stone Assemblages 
Typical assemblages during the PPNB tend to be blade-dominated. Although 
PPNB assemblages include a variety of points, Byblos points have the highest frequency of 
occurrence in most assemblages. Traditionally, Amuq points (Cauvin 1968) gradually 
increase in significance over the course o f the PPNB.
One of the interesting distinctions in the chipped stone technology between the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
gPPNA and the PPNB is the emergence o f naviform core-and-blade technology as well as 
the presence of bidirectional blades. By the middle PPNB, lithic technology reflects a dual 
character that satisfies relatively undemanding needs and centers on sophisticated blade 
production techniques (Rollefson 1998:105). The naviform blade technique requires 
elaborate core preparation and maintenance as well as a narrow range of flint/chert qualities 
(Quintero and Wilke 95).
A transitional phase, the Pre-Pottery Neolithic C (PPNC), has been documented at 
major Jordanian sites such as Ain Ghazal, Wadi Shu'eib, and Basta (Muheisen 1995; 
Rollefson and Kohler-Rollefson 1993). These large sites appear to have an unbroken 
sequence from the PPNB through the Pottery Neolithic (PN).
The lithic assemblages in the PPNC are less standardized when compared to the 
PPNB. Projectile points are reduced in size (Rollefson 1999:115) and are a direct result of 
a shift toward a flake-dominated technology. Bipolar cores were replaced with single 
platform cores. Quintero and Wilke (1995) attribute this shift to a waning economy and 
lack of specialists.
The Pottery Neolithic ushered in a period where there is a high production of blades 
and a reduction in the utilization o f bipolar cores (Gopher and Gophna 1993). This 
resulted in projectile points that underwent a deterioration o f standardization over time. 
Projectile points o f the period resemble diminutive subtypes o f the PPN and include three 
projectile point types referred to as Haparasa, Nizzanim, and Herzliya points (Bar-Yosef 
1981; Gopher and Gophna 1993). Typically, they exhibit pressure flaking over most of the 
margins and are usually less than four cm long.
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Paleoenvironmental Conditions
The time period of interest here is the Pre-Pottery Neolithic B (ca. 9600-8000 
B.P.). The primary sources of information used to characterize environmental conditions 
for this period range from pollen cores and sediment studies (Baruch and Bottema 1991: 
Goldberg 1986) to more broad-based regional overview of this subject by Henry (1986). 
Despite the quantity of work done in the southern Levant, there is no single, accepted 
sequence for the entire region. This is due to the different sorts of data used (e.g., pollen, 
sediment, archaeological settlement patterns), which do not always agree with each other, 
as well as the mosaic environmental conditions that occur. This results in a series of 
climatic/environmental sequences with variation occurring at the local level throughout the 
Neolithic.
Henry (1986) provides the most comprehensive summary of paleoenvironmental 
conditions for the area east o f the Jordan Rift. This summary spans the time range from 
80.000 to 5000 B.P. His study draws on information pertaining to site-specific conditions 
to reconstruct episodes o f wet and dry climate. This study utilizes archaeological 
information to reconstruct paleoenvironmental conditions (Henry 1986).
Conditions appear to become moister around 15,000 B.P. as indicated by the 
presence of greater amounts o f arboreal pollen and alluvial deposits associated with 
archaeological deposits. The duration of this wet phase is uncertain as drier conditions 
characterize much o f the region from 15-13,000 B.P. During this period, sites are found 
within aeolian deposits and contain greater frequencies o f steppe and desert plant pollen. 
Moister conditions return about 13,000 B.P., as evident by deposits that contain greater 
frequencies of arboreal pollen. This mesic period persists to about 11,000 B.P. Following
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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this wet period is an increasingly drier period from 11.000-10.000 B.P. Early Holocene 
environmental conditions appear to have been mostly dry with some moist periods during 
the Neolithic (9000-8500 B.P.).
Bar-Yosef (1990) provides a summary of paleoenvironmental conditions for the 
Levant during the period of the late glacial maximum (20-10,000 B.P ). He points out that 
certain types o f environmental data are better for reconstructing past conditions, such as 
'^O marine paleotemperature cores, paleosol formation, sediment depositional episodes, 
and lake levels. The phase from 14,500-13.000 B.P. is characterized by wetter conditions. 
This resulted in the expansion o f lakes, forests and steppes due to an increase in 
precipitation. This is followed by warm and wet conditions from 13,000-10,800 B.P., 
associated with occupations that have early evidence for sedentism in the Levant. 
Geomorphic evidence highlights the sequence of erosional, alluvial, and colluvial episodes 
in wadis draining the region (Field 1994), suggesting changes in the intensity o f rainfall and 
runoff.
The emergence of the Holocene brought about a warmer interglacial period and is 
not too different from the climatic patterns present today. Gradual processes of 
desertification within the southern Levant resulted in a gradual expansion o f the steppe 
zone (Henry 1989). This process would have stabilized by about 8,000 B.P., with the 
rainfall patterns predominant during the Neolithic only slightly higher then those of today.
Introduction to Research at Ghwair I
The Neolithic settlement o f Ghwair 1 (Figure 1), located in the Wadi Feinan of 
southern Jordan, initially was investigated by Dr. M. Najjar in 1993 (Najjar 1994).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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JORDAN PROJECT AREA LOCATION
Wadi el Hast
Wadi Salim
Wadi el Hama
Wadi Dahai
Wadi el Ghauba 
Wadi Ftdan '  GHWAIR I
WADI FEINAN
Figure 1. Map of Southern Jordan, Showing Ghwair I (after Simmons and Najjar 
1998b:91).
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Subsequent to that study, a joint investigation between the University of Nevada. Las 
Vegas and the Jordanian Department o f Antiquities has been ongoing since 1996 (Powell 
and Gervasoni 2000; Sinunons and Najjar 1996,1998a, 1998b. 1999.2000).
The settlement is situated on a hillside at an elevation of 290-320 m with a 
spectacular view of Wadi Feinan. Ghwair 1 covers approximately 1-1.2 ha and contains 
Pre-Pottery Neolithic B (PPNB) occupation, based on analysis of the lithic assemblage and 
radiocarbon dates (Powell and Gervasoni 2000). Other Neolithic sites have been identified 
in the general vicinity, and it appears that the entire Neolithic sequence, from the 
Pre-Pottery Neolithic A (PPNA) through the Pottery Neolithic (PN) is reflected in the 
Wadi Feinan system (Finlayson and Mithen 1999).
The original investigation in 1993 revealed a deep sequence of well-preserved 
architecture that has been identified as Area 1 for reference purposes (Figure 2). Renewed 
study of Area I has exposed a series of detailed architectural structures characterized by 
small rooms that are sectional and appear to have adjacent passageways (Powell and 
Gervasoni 2000; Simmons and Najjar 1999). These rooms exhibit a wide range of 
variability and many are not symmetrical. In addition to the expected room blocks, there is 
a D-shaped room with a possible altar and a large rectangular room with several niches 
surrounded by bins (Simmons and Najjar 2000). In total, eight bins were excavated in 
various multiple arrangements, with red plaster floors extending up the walls in some o f the 
structures. One of the bins contained a cache of points that were significantly different 
from the projectile points recovered thus far at Ghwair I (Powell and Gervasoni 2000).
Both chipped and ground stone artifacts were abundant and included small cups, a 
possible phallic representation, "game" boards, tokens, stone palettes with pigment
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Figure 2. Contour Map Showing Excavated Areas o f Ghwair I (after Simmons and Najjar 
1998b:91).
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remaining, and possibly stone weights used in grinding activities (Simmons and Najjar 
1999). Also, there were three adult burials and one child buried in a crude cobble-lined 
grave within the structural tumble o f Area I (Simmons and Najjar 2000).
A highly complex architecture exhibiting more than thirty separate walls and 
building episodes was revealed in Area II o f Ghwair I. At depths o f 3.6 m. excavations 
uncovered a floor with an intact work area. Within this area, researchers recorded a 
hearth, flat stones, in-situ ground stone, and mat impressions that will eventually aid in 
assessing the floor type (Simmons and Najjar 1999).
Other studies at Ghwair I exposed a section of Area III that contained an ash pit 
with no architecture. Although the ash pit was too small (1.5 m thick) to be the primary 
refuse area for the entire PPNB settlement, a PPNA-style point (el Khiam) and a large 
number of bladelets were recovered from the area. Continued investigations have led to 
the exposure of a stratified series o f at least three floors that are plastered (Simmons and 
Najjar 1999).
In Area IV of Ghwair I, there is a rather large architectural complex (Najjar 1994). 
During recent studies in Area IV, four 5x5 m units have been exposed to the south o f the 
complex revealing a room that was clearly a special room, as it contained a cache of goat 
and cattle skulls lying on a plastered floor, as well as two caches o f finely produced blades, 
polishing stones, and several malachite pendant blanks. Additionally, the floor was covered 
in plaster, which constitutes an important feature of the PPNB. Upon penetration o f the 
floor, the first intact sub-floor burial for Ghwair I was encountered. The burial itself is 
especially intriguing, consisting of an infant approximately nine to twelve months old, in a 
flexed position, with the skull preserved considerably well. The infant was adorned with a
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mother o f pearl ornament around its neck (Simmons and Najjar 2000). While sub-floor 
burials are common in the PPNB, they usually are decapitated adults, not children or 
infants (Simmons and Najjar 1999).
Area V is located mid-site and the surfaces of two 5x5 m units were cleared in 
anticipation of additional investigations. There appears to be abundant amount of 
architecture based on these limited exposures.
Area VI is located between Areas III and IV and was investigated with the aid of 
ground penetrating radar. The results o f this study suggest considerable depth and/or 
major wall features in the area. Based on this information, excavations were carried out on 
one 5x5 m unit to test these results. Although not fully excavated, the results were 
positive, as a large and deep wall was exposed.
There are other structural aspects found at Ghwair I that suggest considerable 
sophistication in architecture as well. There are possible retaining walls that could perhaps 
have functioned as barriers to retard colluvium from overrunning the site. More unique is 
set o f stairs in one o f the room complexes in Area I, suggesting that the architecture was 
multistory. Also, there is a large stair-like feature in an outdoor area located in Area I. 
Immediately in front of these stairs is a hard packed surface that could have served as an 
"outdoor theater" or public area (Simmons and Najjar 2000).
In all, some 60,000 artifacts have been recovered from Ghwair I, with tools 
representing approximately 5.4% of all chipped stone (Gervasoni 2000:69). Within tools, 
projectile points comprise an unusually large number. They account for some 17.2% 
(Gervasoni 2000:76). Additionally, there are figurines, which are relatively rare, but 
include two human female forms, both without their heads. Fragments o f several other
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figurines also were recovered, as well as worked bone tools and beads made from shell and 
stone (Simmons and Najjar 2000).
Chronology
With the completion of the 2000 field season, eighteen radiocarbon dates have been 
obtained from the site (Table 2). These radiocarbon dates range from 8510 + 70 B.P. to 
9710 + 150 B.P. They are used to assign phase placement of the village in the early 
Middle PPNB, after the phase boundaries previously established for other sites in the 
Southern Levant.
Summary
It is clear from the above overview that Ghwair I was not an unsophisticated 
peripheral community. Although in a marginal environment, Ghwair I exhibits an 
extraordinary amount o f architectural complexity, material culture, and glimmers of complex 
social development. Assigning Ghwair Ts PPNB to a phase placement is secured by both 
the lithic assemblage characterization and radiocarbon dates. A PPNB phase assessment is 
also supported by the dominance of blades in the lithic assemblage as well as the high 
frequency of Byblos projectile points. It seems that Ghwair I was quite a distinct village 
both architecturally and culturally during the Pre-Pottery Neolithic B.
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Table 2. Radiocarbon Dates for Ghwair I.
Area Date B.P. Lab No. Provenience
Areal 8627 + 46 Hd 17220-17550 05S35W
8659+ 178 DRI-3254 Room 3
8806 + 52 DRI-3251 OOS35W, Room 1
8812 + 61 Hd 17219-17541 10S40W
8870 + 70 ISGS-4330 OOS35W, Room 1. Niche 4
8880+ 117 DRI-3252 OOS35W, Room 1
Area II 8570 + 70 ISGS-4332 15S05W
8590 + 70 ISGS-4325 15S05W
8690 + 70 ISGS-4364 15S05W
8754 + 52 DRI-3256 15S05W
9027+ 116 DRI-3253 15S05W
9710+150 ISGS-4366 15S05W
Area III 8755 + 311 DRI-3255 00N40E
Area IV 8510 ± 70 ISGS-4331 30N10E
8528 + 89 Hd 17221-17359 30N10E
8530 ±100 ISGS-4365 25N10E
8620 ±70 ISGS-4333 25NI0E
Area VI 8570 ± 100 ISGS-4365 15N30E
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CHAPTER 3
LITERATURE REVIEW:
LEVANTINE POINT TYPOLOGIES 
A tremendous amount o f information is coming to light concerning projectile 
technology in the Levant as more systematic excavations and surveys are conducted. 
Projectile points have become a favorite indexing tool because of their frequent occurrence, 
high formal variability, and temporal sensitivity. The use of typologies and morphological 
attributes of projectile points have allowed for the delineation of temporal and geographical 
boundaries for these types, as well as for the delineation o f their range in variability in both 
form and size. In certain instances, projectile technology has become the primary focus of 
many researchers, since stone tools as a whole represent the most abundant form of 
artifacts found on early Neolithic sites (Eighmey 1992; Gopher 1985,1994; Mortensen 
1970). As a result, Levant projectile points have proven to be a valuable tool in 
characterizing the Pre-Pottery Neolithic (PPN) stone tool assemblages. Many 
characteristic shapes of projectile points have been assigned specific typological labels. In 
order to assess the validity o f these labels, their origins must be briefly discussed.
The Development o f Levantine Point Typologies 
Traditionally in the Levant, research has been carried out primarily under a
18
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culture-history paradigm with an emphasis on typological approaches (Bar-Yosef 1981). 
The use of well-defined point typologies can facilitate communication between researchers 
and permit recognition of regional patterns. The legitimacy of a typology is to be found in 
its reproducibility and its analytical utility. Under this umbrella, most typological 
approaches in the Levant have concentrated on identifying consistently recurring 
combinations o f variables such as tangs, wings, notches, and barbs. This has led to 
proliferation of identified projectile point types or groups. The current type definitions 
used can be traced to a series o f key Levantine sites where each respective typology was 
introduced. A review of several o f the technologies and significant sites that lend to 
defining projectile points common during the Pre-Pottery Neolithic B (PPNB) follows.
Naviform Core-and-Blade Technology 
Naviform cores are essentially boat-shaped, opposing-platform cores (Quintero and 
Wilke 1995). It is suggested that both the form and size o f naviform cores were dictated 
by early Neolithic tool requirements. It is their unique configuration that afforded the 
opportunity to supply a large number of blades in a consistent fashion. It also allowed for 
blade production to be standardized in regards to shape and required little additional 
modification for tool production.
Blades were used as blanks to produce sickles, drills, end-scrapers, projectile 
points, and other tools (Banning 1998:201). As a result, we find that assemblages of the 
PPNB complex are characterized by a proliferation of tools made from blades that were 
frequently struck firom naviform cores. During the PPNB, this technology flourished to 
become a crucial element o f a diverse, blade-based industry (Quintero and Wilke 1995).
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Naviform cores were produced from naturally occurring raw materials abundant in 
the wadis. Naviform core technology required quite specific raw material of high quality to 
produce the detachment of finely crafted blades. The nature and abundance of the available 
raw material had a strong influence on the overall technology (Quintero and Wilke 1995).
Naviform cores afforded the opportunity to meet several economic needs during the 
PPNB: (1) control over blade morphology; (2) consistency; and (3) predictable and reliable 
production. Hence, the naviform core is a unique occurrence and considered a "fossil 
directeur" for the PPNB (Quintero and Wilke 1995).
Key Sites
Jericho. Jericho (Tell es-Sultan) is one of the premier sites for the study of the 
Neolithic period in the Levant (Gopher 1994). Commencing with the excavation in 1907 
by E. Sellin and C. Watzinger, Jericho was investigated by a series of researchers (Kenyon 
1970). J. Garstang's excavations between 1930-1936 uncovered a sequence o f strata from 
the Neolithic. This laid the foundation for the development of a comprehensive chronology 
for the Neolithic in the Levant.
During the 1950s, K. Kenyon conducted a series o f excavations at Jericho that 
enabled her to generate detailed stratigraphie profiles of the cultural and geological 
deposits found at Jericho (Banning 1998:193; Kenyon 1956). Kenyon's work was a 
refinement o f Garstang's original conclusions and resulted in one o f the first relatively 
complete series of assemblages spanning from the Pre-Pottery Neolithic well into the Early 
Bronze period. This provided a lengthy and highly stratified chronology o f the Neolithic in 
the Southern Levant. In addition, Kenyon's research led to her identifying two phases
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within the Aceramic Neolithic, the Pre-Pottery Neolithic A and the Pre-Pottery Neolithic B 
(Kenyon 1956). As a result o f the time depth o f the investigations at Jericho, many of the 
labels adopted for the description of tools, including projectile points, have been applied to 
other assemblages in the Levant. It is no wonder that Jericho became the type-site for the 
Levantine Neolithic (Banning 1998:191).
The lithics recovered during Kenyon's excavations were given a comprehensive 
description by Crowfoot-Payne (1983). This analysis delineated projectile points as a 
distinctive class during the PPNA or Sultanian levels at Jericho (Crowfoot-Payne 
1983:645-648). A total of eight projectile points or "proto-arrowheads" were described 
according to the presence and location of notches, retouch, and general characteristics o f 
the tang. The projectile points described by Crowfoot-Payne for this PPNA phase at 
Jericho are all typologically referred to as el-Khiam (Khiamian) points or as one of the 
variants assigned to this class.
El-Khiam projectile points are typically fashioned on irregular blades or bladelets 
and have concave or straight bases. Most el-Khiam points have a pair of bilateral notches 
near the base of the tool and sometimes two or more sets of notches can be present (Figure 
3). At times, a knob, or mini-tang, divides the base into two concave parts (Gopher 
1994:32). Although Crowfoot-Payne's (1983) treatment o f the PPNA projectile points 
from Jericho was on a relatively small number of points, it clearly reveals the considerable 
variation in size, form, and retouch present in the projectile points assigned as el-Khiam.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 3. An illustration of an El-Khiam projectile point.
The PPNB (or Tahunian) phase at Jericho yielded a variety of projectile points. 
Compared with earlier phases, the increased occurrence of projectile points ha led to a 
more complex typology to accommodate a wider range of forms (Eighmey 1992:35). 
Crowfoot-Payne's (1983) approach adapts the typological approach developed for the 
projectile points from the site of Byblos on the Lebanese coast by J. Cauvin (1968). In his 
analysis, Cauvin (1968) divided projectile points into morphological classes based on 
general form. Each o f these classes was further subdivided into types based on both 
retouch pattern and size. Cauvin's (1968) resulting classification highlighted the wide range 
of manufacture patterns in the assemblage.
Building on this classification scheme. Crowfoot-Payne (1983) later classified six 
arrowhead types for the PPNB at Jericho based on a combination of attributes such as 
retouch, notching, and tang modification. From this typology, four major types stand out 
that are significant for the PPNB in the southern Levant.
The first major type is fashioned on a blade or bladelet and characterized by a pair 
o f bilateral notches. The tang is small in proportion to the body and is set off from the 
body at an angle o f less than 90 degrees, it typically has small barbs. Currently, researchers 
call these projectile points Helwan points (Gopher 1994:34).
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The second major type o f projectile point was classified and defined as "Jericho” 
point (Crowfoot-Payne 1983:679). Jericho points (Figure 4) are defined as winged points 
with a large amount o f invasive retouch, especially around the tang area (Crowfoot-Payne 
1983:679-681). As a rule. Jericho points were created on straight, non-curved or twisted 
blades. Additionally, the tangs are small in proportion to the body and can be triangular, 
trapezoidal, elliptical, or oval in shape (Gopher 1994). Usually the tang is set off from the 
body at an angle of less than 90 degrees. Diagnostically, the shoulders are marked by 
pointed or down-turned barbs. It was noted by Crowfoot-Payne (Crowfoot-Payne 
1983:681) that all of the larger specimens were from this projectile point type.
Figure 4. An illustration o f a Jericho projectile point.
The third major type o f projectile point identified at Jericho was referred to as 
"arrowhead type 5" (Crowfoot-Payne 1983:681). These projectile points were created on a 
blade and have a tang that is set off from the body by an angle greater than 90 degrees
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(Figure 5). This definition follows Cauvin's (Cauvin 1968: 52-55) definition of the 
projectile points referred to as Byblos points. The variability within the Byblos type is quite 
large and includes considerable diversity in blade types, retouch pattern, form, and overall 
size.
The fourth major type defined by Crowfoot-Payne ( 1983:681 ) in the PPNB 
assemblage at Jericho is "arrowhead type 6". This type is typically defined and referred to 
as an Amuq point (Cauvin 1968:56-61). According to this classification, Amuq points are 
formed on triangular-sectioned blades, have no discernible tang, and modifications consist 
of flat retouch extending from the halting area along most or all of the dorsal surface 
(Figure 6). What differentiates Amuq projectile points from Byblos points is the lack of 
discernible shoulders and their relatively thick tangs, which exhibit triangular cross-sections 
(Cauvin 1968:56-61).
Beidha. The PPNB village of Beidha is located in Wadi Musa. Jordan. Due in part 
to is size (ca. 0.3 ha), D. Kirkbride was able to excavate over half of the site’s PPNB 
component in 1958-1967 (Banning 1998:194). Mortensen (1970:21-26) established twenty 
different morphological types o f points to classify the 901 projectile points found at Beidha. 
The lithic assemblage is blade-based and most of the projectile points found at Beidha were 
classified primarily on shapes and retouch patterns of the base, tang, and shoulders 
(Mortensen 1970:21).
A closer examination o f Mortensen's 20 types of projectile points reveals that 
several of the point types are variations of one theme. Several o f Mortensen's types are 
expressions o f Byblos points with some variation in form and retouch(Eighmey 1992:41).
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Figure S. Illustrations o f several Byblos projectile points.
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Figure 6. An illustration o f an Amuq projectile point.
In his classification scheme, Mortensen (1970:22) defined several projectile points 
as "Type Al " and described them as a projectile points "without a tang, but with two 
opposed notches near the base". This correlates with the projectile points defined and 
described as el-Khiam points by Echegaray (1966:50) and noted in the Jericho typology by 
Crowfoot-Payne (1983:625-644). Mortensen (1970) also describes several projectile 
points from Beidha as "Type A3" that clearly fit the description o f Helwan points defined 
by Cauvin and Strordeur (1978:10) and Gopher (1994:35). Two other diagnostic projectile 
points from the PPNB component at Beidha are described by Mortensen (1970) that appear 
to be redundant variants o f Jericho points defined by Crowfoot-Payne (1983:679) and 
Byblos points defined first by J. Cauvin (1968). Types A ll to A16are similar to Amuq 
points defined by Cauvin (1968).
Other Prominent Sites 
El-Khiam. El-Khiam is located in the Wadi Haritoun and was excavated by Neuville 
in 1934 and later by Perrot in 1951. The el-Khiam point was first noted at this site in layer
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4 and is considered the most diagnostic projectile point for the PPNA (Nadel 1997:82).
The later Neolithic material found at el-Khiam includes Amuq points and 
denticulated sickle blades (Banning 1998:191). Amuq points were identified as leaf-shaped 
points created on long blades. The contact angle between the body and the tang is greater 
than 160 degrees. Amuq tangs maybe shaped like rectangles, trapezoids, or even pointed. 
Usually the base of the tang is either straight or convex (Gopher 1994:39).
Byblos. Byblos is located in Lebanon and was excavated by Montet between 1921 
and 1924 and later by Dunand between 1926 and 1959. Byblos projectile points were 
characterized and identified by Cauvin (1968:55-59). The domination of Byblos points is 
characteristic of other PPNB sites during the Levantine Neolithic (Banning 1998; Eighmey 
1992; Rollefson 1998). Typically, Byblos points have been defined as a point created on a 
blade having a tang that is set off from the body by an angle greater than 90 degrees (Figure 
7). Usually the shoulders connecting the body to the tang are asymmetrical. Generally. 
Byblos points have shoulders that are rounded, leading to a short, broad tang. Byblos 
points come in a variety of sizes and standards o f workmanship (Gopher 1994:36-38).
Ain Ghazal. Ain Ghazal was discovered in the 1970s during road construction on 
the outskirts o f Amman, Jordan. Ain Ghazal is a large site (ca. 12 ha) occupied from the 
early PPNB through the Pottery Neolithic (PN) (Rollefson 1983; Rollefson et al. 1984, 
1990). Along with impressive chipped stone implements, architecture and burials, Ain 
Ghazal is also a type-site for the Ain Ghazal projectile point.
Projectile points identified as Ain Ghazal points are typically fashioned on small 
converging bidirectional blades exhibiting fine retouch along their bifacial tangs. The 
shoulders are flat and form right angles perpendicular to the tang (Eighmey 1992:97). It
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should be noted that 'Ain Ghazal points are similar to Jericho and Byblos points, but are 
delineated by their shoulders, which are winged at 90 degrees (Figure 7).
Figure 7. An illustration of an Ain Ghazal projectile point.
Attempts To Synthesize and Refine Regional Typologies 
Burian and Friedman (1979) combined several approaches to develop a typology 
for projectile points in the Levantine Neolithic. They grouped projectile points into nine 
morphological classes (Burian and Friedman 1979:13-14). Significantly, though, Burian 
and Friedman's (1979) typology organized the projectile points into fewer categories.
In an effort to synthesize the various typologies, Bar-Yosef (1981) proposed a 
simplified classification of Epipaleolithic and Neolithic points. He suggested grouping 
projectile points based on morphology, retouch, blank, and size o f the points (Bar-Yosef 
1981:560). While failing to hold consistently to the same categories, Bar-Yosef (1981) 
does provide an overview o f the widely recognized types and their generally accepted 
attributes.
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The most significant effort to synthesize and refine the various t> pologies was 
conducted by Gopher (1985,1994). Gopher (1985,1994) develops a detailed 
chronological framework o f known Neolithic sites in the Levant. Through analysis of the 
technological and typological aspects of projectile points. Gopher (1985,1994) generates a 
detailed sériation o f projectile points within a chronological framework spanning 10500 and 
6000 B.P. in the Levant (Gopher 1985:39-40).
In Gopher's (1985) scheme, the projectile points are classified according to a 
detailed typology consisting of twelve types (Figure 8). It should be noted that several of 
these points are from other PN phases. In his scheme, each type emphasized the 
modifications performed on the tang area of the projectile point. Within each of the types 
defined by Gopher, there is an extraordinary amount o f variation present in size and 
retouch.
Summary
Currently. Near Eastern typologies tend to classify projectile points by means of the 
techno-typological descriptions derived from earlier studies, such as Mortensen (1970), and 
more recently by Gopher (1994). These typologies have been developed during analysis of 
lithic assemblages from several key PPN sites in the Levant. So far, each of these studies 
have delineated projectile points based solely on the halting area's shape and retouch. 
Current attempts to characterize the projectile points should compliment these traditional 
Near Eastern typologies with the addition o f metric and non-metric attributes in order to 
delineating the subtle variations present in projectile point assemblage.
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Figure 8. General sununaiy of the typological scheme used by Gopher (1994).
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CHAPTER4 
METHODOLOGY
O f the total sample of lithic artifacts collected at Ghwair I, a large number of 
projectile points retained enough features to be classified by means of the 
techno-typological descriptions established for the Levant (Baird 1994; Bar-Yosef et al. 
1991; Bordaz 1970; Brezillon 1971; Eighmey 1992; Gebel and Kozloski 1994; Gopher 
1994; Nadel 1997; Rollefson et al. 1994; Rosen 1997). During excavation, twenty 
percent of the matrix was screened (1/4 inch mesh) and all of the chipped stone artifacts 
were collected and bagged according to their provenience. Initial sorting and labeling of 
the artifacts was primarily conducted in the field laboratory and completed in the Near 
Eastern Laboratory at the University o f Nevada, Las Vegas (UNLV) (Gervasoni 
2000:40). For each projectile point, provenience information that included its area, level, 
and feature number (FN) was recorded. The tools were sorted and bagged for each 
provenience. A preliminary typological and attribute analyses was conducted on each 
tool. After the attributes and techno-typological descriptions were recorded, the projectile 
points were separated and brought back to UNLV for subsequent detailed typological and 
attribute analyses.
The data collection for this investigation proceeded in two stages. First, each of
31
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the projectile points was resorted based on a techno-typological system to reduce the 
subjective variations and biases inherent when using multiple researchers in the field to 
conduct the initial sorts. Next, a set o f 31 primary attributes was recorded in a 
standardized ledger and transferred to a QuattroPro database.
Typological Analysis 
An analysis of the Ghwair I points was conducted using formal classifications 
according to the detailed morphological typologies derived from earlier studies, such as 
Mortensen (1970), Gopher (1994) and Eighmey (1992). As previously noted by 
Mortensen (1970), PPNB assemblages tend to be dominated by blades. Blade blanks 
were used to produce many of the tool types found at Ghwair I, including the projectile 
points. Blades are typically defined as detached pieces with parallel or sub-parallel 
margins that are usually at least twice as long as they are wide (Andrefsky 1998:11 ). In 
addition, a sub-class o f blades can be delineated as bladelets when they are elongated and 
their lengths are less than SO mm and their widths are less than 12 mm wide (Bar-Yosef 
and Gopher 1991).
In this study some key terms are used to describe features of blades and bladelets. 
Examples o f these elements are shown in Figure 4-1. The ventral or interior surface o f a 
blade is typically the smooth surface that is nearest to the core when it is detached. The 
smooth surface does not contain flake removals that occurred prior to production o f the 
blade although it does occasionally exhibit directional ripples. The dorsal or exterior 
surface shows evidence of previous core preparation, flake removal, or the original 
surface o f the source material.
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Figure 9. An illustration of key terms used to describe projectile point features.
The distal end o f the blade or bladelet is defined as the end that shows the type of 
termination opposite the striking platform. The proximal end of a blade is the closest 
point to the point area o f percussion or striking platform. The proximal end contains the 
bulb of force and is indicated by occasional directional ripples on the ventral surface.
The hafting element is the basal portion or proximal end of a blade that is designed 
for attaching, lashing, or adhering the blade to a shaft or handle for use (Andrefsky 
1998:76). The characteristics o f this portion o f a blade or projectile artifact are critical for 
accurate identification. Such attributes as notching, fluting, thinning, winging, or stemming 
are key diagnostic elements for point typology. In most cases, a specimen can be classified 
only if this portion o f the hafting area is found intact, while the absence o f this part will
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make a specific analysis and typological effort difficult if not impossible. The key feature 
of the hafting area is the tang. If the tang is present, there is an abrupt constriction of 
width near the proximal end.
In the following pages, 1 provide a brief description o f the attributes monitored 
during this analysis. Most of these have been used elsewhere by other researchers so that 
1 provide only specific references where needed to explain refinements made to these 
codes.
Projectile Point Tvpe Codes 
Eighteen types of projectile points were defined in this analysis; definitions are 
provided below.
Bvblos (OH: The Byblos point has been defined as a point created on a blade 
having a tang that is set off from the body by an angle greater than 120 degrees. 
Usually the shoulders connecting the body to the tang are asymmetrical and 
generally not much narrower than the body. Byblos points come in a variety of 
sizes and standards of workmanship (Gopher 1994:36-38). and this is reflected in 
the Ghwair I assemblage as well. Retouch is generally uni facial and substantial 
portions o f the point are sometimes retouched (Eighmey 1992:95).
Bvblos Variant #1 (02): During the initial phase o f analysis, some variation has 
been noted in the Byblos points. Variant #1 o f the Byblos points have shoulders 
that are semi-winged resembling a variant or hybrid between Byblos and Jericho 
points.
Bvblos Variant #2 (03): Another variation that I defined by the tang having very 
minimal retouch.
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Bvblos Variant #3 (041: Variant #3 has an asymmetrical tang where one side is 
larger than the other.
Bvblos Variant #4 ( 05) : Variant #4 has an offset tang, which is at an angle to the 
body of the point.
Miniature Bvblos f06V A Byblos point created on a bladelet that is less than 50 
mm in length and less than 12 mm wide (Bar-Yosef and Gopher 1991).
Bvblos. Other (07): Variation o f the Byblos point not within the range of the other 
variants described above.
Jericho (08): Jericho points have been defined as projectiles created on straight, 
noncurved or twisted blades. Additionally, the tang is set off from the body by an 
angle of less than 90 degrees. Pointed or down-turned barbs mark their shoulders. 
As noted by Gopher (1994), the tang can be triangular, trapezoidal, elliptical, or 
oval in shape.
Jericho Variant #1 (09): Jericho variant #1 is nearly an Ain Ghazal point in that 
one of the shoulders is almost at an 'Ain Ghazal angle o f 90 degrees while the 
other shoulders is pointed or down-turned barb in a Jericho fashion.
A in flhaT al HOV Projectile points identified as Ain Ghazal points are fashioned 
on small converging bidirectional blades exhibiting fine retouch along their bifacial 
tangs. The shoulders are flat and form right angles perpendicular to the tang 
(Eighmey 1992:97). It should be noted that Ain Ghazal points are similar to 
Jericho and Byblos points, but are delineated by their shoulders, which are winged 
at 90 degrees.
El-Khiam (11): El-Khiam projectile points have been defined as points fashioned
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on bladelets and have a concave or flat base. Generally, these points have a pair of 
bilateral notches near the base of the tool and sometimes two sets of notches or 
more. In some instances, a knob, or mini-tang, divides the base into two concave 
parts (Gopher 1994:32).
Amuq (12): These points have been identified as leaf-shaped points created on 
long blades. The contact angle between the body and the tang is greater than 160 
degrees. Amuq tangs may be shaped like rectangles, trapezoids. or even pointed. 
Usually the base o f the tang is either straight or convex (Gopher 1994:39).
Other (13): Unidentifiable points, or odd combinations of different points. 
Fragment/Unidentifiable (14): Some of the specimens could not be assigned to any 
o f the above type definitions since they were unidentifiable or missing 
distinguishable typological features, so they were classified as 
Fragment/Unidentifiable.
Jericho Miniature (15): A Jericho point manufactured on a bladelet.
Ain Gha7al Miniature (16k An Ain Ghazal point manufactured on a bladelet.
El Khiam. Un-notched (17): At Ghwair 1, we provisionally have delineated a 
subset o f el-Khiam points that is retouched and use the definition that expresses 
the point as lacking bilateral notches.
Bvblos Spear (18): A large Byblos point, possibly used as a spear rather. These 
are readily identified by their extreme weight when compared to the rest of the 
assemblage.
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Non-Metric Attributes 
Each projectile point was assessed for the amount of cortex present on the blank 
used to manufacture the projectile point. Either chemical or mechanical weathering of the 
original source cobble can produce cortex. The amount o f cortex varies according to the 
amount of cortex present on the source material, the technique of reduction, and the kind 
of artifact being produced (Andrefsky 1998:102). The following codes were used to 
describe the blank used and the amount of cortex present.
Secondarv Flake (021: A detached piece from an objective piece with a dorsal 
surface that is covered by less than 75% cortex.
Tertiarv Flake (03k A tertiary flake is an artifact whose width can exceed its 
length and has no cortex at all.
Cortical Blade (041: A blade that has a dorsal surface is covered by more than 75% 
with cortex.
Secondarv Blade (05V A blade that has a dorsal surface is covered by less than 
75% cortex.
Tertiarv blade (061: A blade that has a dorsal surface with no cortex at all.
Bladelet (08): An elongated blade less than 50 mm long and less than 12 mm wide 
(Bar-Yosef and Gopher, 1991).
Core Trimming Element (Code 09t: CTE is a piece that reflects specialized core 
renewal and preparation procedures. These may be a direct result o f poor 
execution, impurities, or mistakes (Rosen 1997:31-32).
Complete or Broken Projectile Point Codes 
Assessments were made o f each projectile point to determine whether it was
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complete (01) or broken (02). There were six instances where complete projectile points 
were broken either imder their own weight during transport and storage or during 
analysis. Each of these were consolidated with B-72 and recorded as complete.
Proiectile Point Platform Type Codes 
Striking platforms are surfaces that are usually impacted by a percussor to detach a 
blade or flake. Since striking platforms have inflnite variability, there are infinite numbers 
o f potential striking platform types that can be produced (Andrefsky 1998:93). In an 
effort to simplify the endless possibilities into a manageable number for this analysis. I 
used seven key platform types to assess each projectile point in the assemblage, as 
described below.
Single (01): Platform has a single striking facet.
Dihedral (02): Platform divided in half resulting in two striking facets.
Punctiform (03): A single, tiny nipple-like platform that suggests precise precision 
knapping, probably using a punch or pressure flaker.
Multiple (04): Striking platform with multiple flake scars that is considered 
complex and usually has an angular surface created by removing several striking 
platform preparation flakes.
Crushed (05): Striking platform crushed during or after striking.
Cortical (06): Cortical striking platform is composed of the unmodified cortical 
surface of the objective piece.
Unidentifiable (07): The platform is missing from the blade o f flake.
Proiectile Point End Tvpe Codes 
Termination describes the character o f the distal end o f the detached blade. I
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adapted the following definitions in my analysis of the termination attributes for each 
projectile.
Pointed (01): Pointed termination occurs at the distal end as the blade is detached 
from the source material.
Blunt (02): Blunt ends can be generated when the blade is snapped or shattered 
during removal to form an almost 90 degree angle with the ventral surface.
Hinged (03): The distal end of the blade is roimded or sloped. This fracture occurs 
when the force of impact turns or rolls away the blade from the objective piece. 
Overshot (04): Overshot occurs when the force of the impact rolls toward the 
objective piece.
Feathered (05): Feathered terminations appear as smooth, gradual shearing of the 
blade from the objective piece.
Indeterminate (06): Unable to determine the original termination during 
detachment from the objective piece.
Impact Fracture (07): Impact fractures were monitored on projectile point ends. 
Breakage o f the distal tip of a projectile was examined for the presence o f an 
elongated fracture scar that extended along one face of the blade.
Heat Alteration Codes 
Each o f the projectile points was examined for evidence o f heat alteration. The 
use o f  fire to heat and thermally alter lithics is done in an attempt to improve their working 
characteristics and qualities. The result o f heat alteration is a color change o f the stone as 
well as the molecular structure. Heat alteration occurs at temperatures that approximate or 
exceed 350 degrees Centigrade. Points that displayed evidence o f being burned were
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coded with 01 and points showing no signs o f heat treatment were coded with 02.
Retouch Face Codes 
The projectile points were monitored for the type of retouch and amount of 
retouch present. The tang area was assessed for the location of the retouch. Both the 
ventral and dorsal faces were examined and monitored for the presence o f retouch. The 
following codes were used to record this observation.
Unifacial 1 (OH. dorsal side 
Unifacial 2 (02T ventral 
Bifacial (031. complete
Partial Bifacial 1 (04). dorsal face complete, ventral face incomplete 
Partial Bifacial 2 f05 \ ventral face complete, dorsal face incomplete 
Partial Bifacial 3 (063. both face exhibit incomplete retouch 
Limited Retouch present (07^
None (08)
Retouch Tvpe Codes 
Retouch type refers to the general pattern of retouch flake scars found on the 
worked edges of the projectile point. Retouch types are difficult to record consistently 
because of the variability found along the retouched edge. Therefore, I tried to limit the 
number of retouch types in my analysis. The following codes were used to delineate the 
type of retouch present on each projectile point.
None(On
Backed (02): Backed retouch ^rpe is applied at 90 degrees on the edge or end of 
the artifact. The removal forms a neat 90 degree angle with the ventral surface.
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Abrupt (03): Retouch at a sharp angle, almost at 90 degrees.
Semi-Abrupt (04): Semi-abrupt retouch is not as sharp an angle as abrupt. Range 
can be 70 to 90 degrees.
Marginal (05): Retouch not near the dorsal ridge but close to margin.
Serrated without gloss (06)
Serrated with gloss f07~>
Amount of Retouch on Blade Codes 
Each of the projectile points was assessed for the amount of retouch, if any. that 
was present on the blade of each point. The following codes were used to record the 
amount of retouch present on the blade area of each projectile point.
NonefOn
Proximal 25% (02): The proximal 25% retouch is defined as the proximal end 
made up of sub-parallel retouch covering at least 25% of the proximal end.
Medial (03): Medial retouch occurs when sub-parallel retouch is applied to the 
medial portion o f the blade.
Continuous (04): A blade with continuous retouch on the edge.
Discontinuous ( 05) : Discontinuous retouch at evenly spaced intervals that do not 
run the entire length of the blade in a continuous line.
Amount of Retouch on Tip Codes 
Monitoring the amotmt o f retouch present on the tip area of each projectile point 
was recorded using the following criteria.
NonefOn
Tin. Continuous. Unilateral Side f02i
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Discontinuous. Unilateral Side f03i 
Tip. Continuous. Bilateral (041 
Discontinuous. Bilateral (OS)
Unidentifiable (06)
Fine Retouch f07): Fine retouch is defined as a line of small evenly spaced 
removals applied to the edge of the tip. Great care was taken not to contuse edge 
damage with fine retouch. My criterion for fine retouch was the presence of 
well-formed, continuous removals, whereas edge damage is by definition irregular, 
erratic, and frequently found on both faces.
Metric Attributes
Several metric measurements were monitored and recorded to I/lOth millimeter 
using a single set of digital vernier calipers. A series of measurements were chosen to 
characterize the size of the projectile points and to flush out any variations that were 
masked by traditional typological analyses.
The first group o f attributes recorded for the projectile points was those pertaining 
to overall size. These included length, width, and thickness values (all in mm). Length 
was measured from the proximal end of the tang to the maximum distal end of the point. 
The width measurement was taken at the midpoint area and perpendicular to that o f the 
length. The projectile's thickness was measured from the same midpoint, but rotated 90 
degrees around from the width o f the point.
Interval Scale Measurements 
Several interval scale measurements were taken on each projectile point. These
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
43
measurements were chosen to characterize individual elements of a projectile point. These 
attribute measurements are illustrated in Figure 10 and described below.
MEL
TL
BW
NW
Length
Figure 10. An illustration of key metric measurements recorded for Ghwair 1
Projectile Points.
Base Width: Base Width (BW) is a measurement taken horizontally across the 
haAing element at the lowest point o f basal modification. This measurement was 
taken from one basal comer to the other.
Neck Width: Neck Width (NW) is a measurement taken horizontally across the 
haAing element at the narrowest point o f the hafting element. Typically this
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measurement is taken from one neck edge to the other neck edge.
Shoulder Width: Shoulder Width (SW) is a measurement taken horizontally across 
the haAing element at Aom shoulder to the other shoulder. The shoulder is the 
portion of the projectile point where the edge of the blade ends and the haAing 
element begins.
Tang Length: Tang Length (TL) is measured from the top of the haAing element 
to the lowest basal comer of the tang. The highest point of the haAing element 
may be the shoulder or the neck. Both sides were monitored to delineate any 
trends or correlations that might be present.
Maximum Edge Length: Maximum Edge Length (MEL) is a measurement taken 
from the tip of the point down to the shoulder. This measurement is also referred 
to as the blade length by other researchers.
In addition to metric measurements of the projectile point size, the weight o f each 
point was taken to the 1/IOth o f a gram using a portable electronic balance. Once all of 
the measurements and attributes were recorded, the information was transferred to an 
electronic spreadsheet (QuattroPro) for storage and manipulation for quantitative and 
statistical analysis.
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RESULTS
The projectile points from Ghwair I constitute some 12% of the total tool 
assemblage and provided an adequate sample with enough features retained to be 
classified by means o f the techno-typological descriptions derived from earlier studies, 
such as Mortensen (1970), and more recently by Gopher (1994) and Eighmey (1992). Of 
the 472 projectile points, 152 are complete and 320 are broken; most o f these, however, 
were classified. Each o f the projectile points was analyzed in the Near Eastern 
Archaeology Laboratory at the University of Nevada, Las Vegas.
Typological Analysis
Each o f the points was assessed and classified into distinct categories based on the 
morphological characteristics primarily associated with the tang area of the point. A 
compilation o f the points according to their morphological types is presented in Figure 11 
and Table 3. By far, the majority of projectile points from Ghwair 1 were By bios 
(N=331), dominating the entire point assemblage at 70%. This trend is consistently 
reflected in each o f the individual areas o f the site excavated.
Typically, Byblos points occur in a variety o f sizes and standards o f workmanship
45
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Ottier(2.12%) 
Amuq (0.85%) 
elKhiam(0.85%) ■ 
Ain Ghazal (12.92%)
Jericho (13.14%)
HL
^ — BvWos (70.13%)
Figure 11. Summary of percentages for projectile point types from Ghwair I.
Table 3. Summary of Projectile Point Totals from Ghwair I.
Projectile Point Type: N %
Byblos 331 70.1
Jericho 62 13.1
Ain Ghazal 61 12.9
El Khiam 4 0.9
Amuq 4 0.9
Other 10 2.1
Total 472
(Gopher 1994:36-38), and this is reflected in the Ghwair I assemblage as well. During 
analysis, I noted moderate variation in the Byblos points, and formed several subtypes to 
classify these variants. Several o f the Byblos points displayed shoulders that were semi­
winged and resembled a variant somewhere between that o f Byblos and Jericho points.
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These points were assigned to Byblos Variant 1.
Other variations noted during the analysis included points with tangs with ver> 
minimal retouch. These received the type assignment Byblos Variant 2. Some of the 
Byblos points exhibited a pattern of asymmetrical tangs, thereby being assigned to Byblos 
Variant 3. Finally, some of the Byblos points displayed characteristics defined by their 
offset tangs that were at an angle to the main body of the points, thus being assigned to 
Byblos Variant 4.
The Jericho points (N=62) have the second highest presence in the assemblage, at 
approximately 13%. In some cases the Jericho points exhibited one winged shoulder 
angled at 90 degrees. Angled shoulders at 90 degrees are a diagnostic feature o f Ain 
Ghazal points (Eighmey 1992), and this led to a refinement of the typology to account for 
this hybrid between a Jericho and an Ain Ghazal point. This resulted in their assignment 
to the Jericho Variant 1 type. The other points that exhibited two 90 degree shoulders 
were identified as Ain Ghazal points (N=61) and represent the third largest type categor>' 
at Ghwair 1, accounting for approximately 13%.
Other types encountered include El-Khiam projectile points (N=4) which are 
traditionally associated with the earlier Pre-Pottery Neolithic A phase. Their frequency at 
Ghwair 1 was approximately 1%. It is possible that they may have been associated with a 
nearby PPNA site. Site WF 16 (Finlayson and Mithen 1999), or they could represent a 
technological continuity that extends into the PPNB. Based on currently available 
radiocarbon dates, there is no evidence for a PPNA occupation at Ghwair 1. Based on the 
low resolution, I feel they are possibly associated with the PPNA site WF16 until further 
investigations can clarify this issue.
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One final type assigned during the analysis o f the points was that of Amuq points 
(N=4). Their characteristic leaf shape on long blades and contact angle of 160 degrees 
between the body and the tang aided in their type identification. Within the Ghwair 1 
assemblage they are sparsely represented at 1%.
One interesting facet o f the assemblage is the presence of what 1 have 
provisionally termed ‘"miniature” projectile points, manufactured on bladelets. Similar 
artifacts are noted by Gopher (1994) and others, but usually in reference to Pottery 
Neolithic contexts. At Ghwair I, there are 81 “miniature” points, representing 17% of all 
the points present in the assemblage.
Another aspect of the projectile point types worth mentioning is the presence of 
what we have provisionally termed “cached” points for this discussion. All twenty-two 
were found in a cache on the floor of a small room. These “cached” points (N=22) are 
manufactured on long, thin blades produced from high quality raw materials found locally. 
A closer examination o f the morphological attributes o f these artifacts reveals the 
significance of their size when compared to the other projectile points in the assemblage.
The final compilation o f the detailed typology and the final type assignments are 
presented in Table 4 and Figure 12. This classification strategy allows us to describe the 
projectile points as a number o f specific types. This has enabled us to categorize the 
projectile points from Ghwair I in a very detailed fashion.
Blank Tvpe
Each projectile point was coded for the type o f  blank used during its production, 
whether it was a flake, blade, bladelet, or a CTE. In addition, I assessed the amount o f cortex 
present on the blank used to manufacture the point. The amount of cortex typically varies
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Table 4. Summary o f the Detailed Typological Analysis of the Projectile Points from 
Ghwair I.
Projectile Points: N %
Byblos 129 27.3
Byblos Var. 1 70 14.8
Byblos Var. 2 4 0.9
Byblos Var. 3 31 6.6
Byblos Var. 4 3 0.6
Mini Byblos 63 13.4
Byblos other 11 2.3
Jericho 16 3.4
Jericho Var. 1 34 7.2
Ain Ghazal 52 11.0
El-Khiam notched 1 0.2
Amuq 4 0.9
Other 9 1.9
F rag./unidentifiable 0 —
Mini Jericho 9 1.9
Mini Ain Ghazal 9 1.9
El-Khiam unnotched 3 0.6
Byblos Spear 2 0.4
Ghwair "Cached" Byblos 18 3.8
Ghwair "Cached" Jericho 3 0.6
Ghwair "Cached" Other 1
Total: 472
0.2
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Ghwair I 'C ach M ' Other (0.21 S ) 
Ghwair 1 "Caiawa’ Jencno (0.64%) 
Ghwair I ‘Cached* Byfilos (0.91%) —  
ByOloa Soear (0 42%) -  
El-Khiam unnotched (0.64%) - 
Mini Ain Ghazal ( 1.91%) —
Mini Jen ch o j 1.91%) —  
Fragrunidentifiahle (0.00%)—
Other (1.91%) —
Amuq (0.95%) —
B-Khiam notched (0 21%) —
Ain Ghazal (11.02% )-
JencnoV ar 1 (7.20%) —
Jencno(3.39% ) —
Byblos other (2.33%)
Mint Byblos (13.35%)
Byblos (27.33%)
Byblos var. 1 (14.93%)
Byblos Var. 2 (0.95%) 
— Byblos Var. 3 (6.57%)
Byblos Var. 4 (0.64%)
Figure 12. Summary of percentages for the detailed typological analysis o f the projectile 
points from Ghwair I.
according to the amount o f cortex present on the objective piece, the technique of reduction, 
and the kind of artifact being produced (Andrefsky 1998:102). It should be noted that in this 
study, 1 did not distinguish raw material types, since most of the raw material used at Ghwair 
1 are locally available at the source outcropping, about 4 km upland (B. Finlayson personal 
communication, 2000).
Table 5 summarizes the blank preferences with regards to the projectile points 
recovered at Ghwair I. As previously noted by Mortensen (1970), PPNB assemblages tend 
to be dominated by blades. Blade blanks were used to produce many of the tool types found 
at Ghwair I (Gervasoni 2000), including the projectile points (N=379; 80.3%). While tertiarj'
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blades represent the majority of the projectile points (N=358; 76 %), bladelets (N=88; 19%) 
are also common in the production o f projectile points at Ghwair 1. Quintero and Wilke 
(1994) have demonstrated that bladelets can be by-products of the specialized naviform 
technology used during the PPNB.
By inquiring into the significance o f bladelets in the rest o f the tool assemblage at 
Ghwair 1,1 am able to shed some light on the significance o f bladelets and assess whether or 
not naviform technology was a defining part of the Ghwair I industry. Aside from the 
projectile points, microliths, defined as tools manufactured on bladelets, are the second 
predominant diagnostic tool class present at Ghwair I, at approximately 13% of all tools 
(Gervasoni 2000). At Ghwair 1, the dominance of bladelets in the overall chipped stone tally 
and the presence of microliths probably represents a conscious choice by the Neolithic 
inhabitants to utilize bladelets as a key production blank for their tools, second only to blades.
Table 5. Summary o f Blank Preferences for Projectile Points From Ghwair 1
Blank Type N %
Cortical Flake 0
Secondary Flake 2 0.4
Tertiary Flake 2 0.4
Cortical Blade I 0.2
Secondary Blade 20 4.2
Tertiary Blade 358 75.9
Bladelet 88 18.6
Core Trimming Element (CTE) 1 0.2
Total: 472
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Platform Tvpe
The platform type for the majority o f the assemblage was unidentifiable. This is 
expected since most o f the points have remnants of the platform located at the proximal 
end but are rendered unidentifiable or obscured by the extensive amount o f retouch in the 
tang or hafting area. A total o f 21 points displayed enough characteristics to identify a 
particular platform type. The most common among this group was that o f punctiform 
(N=12), which is followed by single platform type (N=9).
End Tvpe
1 assessed the character of the distal end o f the projectile points whenever possible 
and recorded their termination types. Table 6 presents a summary o f the types present in 
the assemblage. The most identifiable type present was that o f the “pointed" type 
(N=100), which is generated at the dorsal end when the blade is detached from the 
objective piece.
Table 6. Summary of End Types in Ghwair 1 Assemblage o f Projectile Points.
End Type N %
Pointed 100 45.3
Blunt 29 13.1
Hinged 2 0.9
Overshot 14 6.3
Feathered 0
Indeterminate 14 6.3
Impact Fracture 62 28.0
Total: 221
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The “pointed” type is followed next by projectile points that display evidence of 
impact fractures. Impact fractures (N=62) occurred on 13% of the points in the 
assemblage. The next dominant type identified is the “blunt” end type (N=29). This is 
characteristic of blades that are snapped or shattered during the removal process to form 
an almost 90 degree angle with the ventral surface.
Burned
Each o f the projectile points was examined for evidence of being burned or heat- 
altered. The use o f fire to deliberately heat and thermally alter lithics is done in an attempt 
to improve its working characteristics and qualities. A typical result of burning is a color 
change of the stone as well as the molecular structure. A total of 94 points displayed 
evidence of being burned (N=94; 20%) in the entire Ghwair 1 assemblage. Complete 
points that displayed evidence o f being burned amount to 33 (35%) in the subset of burned 
points. Within this group o f 33 complete points that were heat altered, nearly half were 
from the “cached” points. Most of the “cached” points (17 out of 22). around 77%. 
showed signs o f being burned. We have no evidence supporting that this was intentional 
heat treatment, yet the specific high incidence in the case of the “cached” points is 
noteworthy.
Metric Measurements
Several metric measurements were monitored and recorded in order to 
characterize the size of the projectile point. The first group o f attributes recorded for the 
projectile points were those pertaining to the overall size. These included length, width.
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and thickness values (all in mm). A summary of the descriptive statistics o f these 
measured attributes for the whole assemblage o f complete and broken points combined is 
given in Table 7.
Table 7. Descriptive Statistics for Length, Width, and Thickness for All Projectile Points 
Combined in the Ghwair I Assemblage.
Length Width Thickness
Mean 56.2 14.0 3.8
Standard Error 1.7 0.1 0.1
Median 54.0 13.7 3.5
Mode 35.1 12.1 3.3
Standard Deviation 20.5 3.3 1.2
Variance 419.1 10.6 1.4
Range 103.0 34.0 9.8
Minimum 13.4 6.6 1.8
Maximum 116.4 40.6 11.6
Count 145.0 472.0 472.0
Length
Length was measured from the proximal end of the tang to the maximum distal 
edge o f the complete points and recorded to 1/10* millimeter using calipers. The range 
for the sample of complete points that were measurable extends from approximately 13.4 
mm to 116.4 mm. The mean for length of the sample is 56.2 mm with a standard 
deviation o f 20.5 mm.
A list o f measurements alone does not lend itself very well to making interesting 
observations, so I ran an exploratory sort on the batch to organize them. I constructed a 
frequency distribution chart so that I could calculate the cumulative distribution for the
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lengths according to a specifically defined set of frequency intervals. The resulting 
frequency distributions are presented in Figure 13. The presence of multiple peaks in the 
batch of lengths is possibly indicative that two or more fundamentally different kinds of 
points have been measured. We address this issue later in this chapter when discussing the 
Ghwair 1 "cached” points.
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Figure 13. Frequency distributions for length of the complete projectile points in the 
Ghwair I Assemblage.
Width
The width measurement was taken at the maximum midpoint area and was 
perpendicular to that o f the length. A summary o f the descriptive statistics for the 
measurements recorded for the widths o f complete points is given in Table 8. The range of 
our sample of complete points extends from 6.6 mm to 25.2 mm. The mean for the
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sample is 14.2 with a standard deviation o f 3.3 mm. We constructed frequency 
distributions and found a small peak suggesting a remote chance o f two distinct samples. 
The resulting graphic representation o f the frequency distributions for width o f the 
projectile points is presented in Figure 14.
Table 8. Descriptive Statistics of Projectile Point Widths and Thicknesses for Complete 
Points in the Ghwair I Assemblage.
Width
Mean 14.2 3.8
Standard Error 0.3 0.1
Median 14.1 3.7
Mode 11.4 3.3
Standard Deviation 3.3 1.1
Variance 10.8 1.2
Range 18.6 5.3
Minimum 6.6 1.9
Maximum 25.2 7.2
Count 145 145
40
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10
0
Width R a n g es  in Miliimeters
Figure 14. Frequency Distributions for Width o f the Complete Projectile Points.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
57
Thickness
Each projectile’s thickness was measured from the same midpoint but rotated 90 
degrees from the width o f the point. A summary of the descriptive statistics for the 
thickness is given in Table 8. The range of the sample extends from ! .9 mm to 7.2 mm. 
The mean for the thickness of the sample is 3.8 mm with a standard deviation o f 1.1 mm. 
Again, I constructed frequency distributions and found only limited evidence of bimodal 
peaks. The resulting graphic representation of the frequency distributions for width of the 
projectile points is presented in Figure 15.
30 _
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15 /  \ -m - Frequency
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Thickness Ranges In mm
Figure 15. Frequency distributions for thickness of the complete projectile points in the 
Ghwair I assemblage.
Weight
In addition to metric measurements o f the projectile point size, the weight o f each 
point was taken to the 1/10* of a gram and recorded using an electronic balance. Table 9 
provides a summary of the descriptive statistics for weight measurements taken from the
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sample. The range for the sample o f complete points extends from 0.3 g to 9.4 g. The 
mean weight of the sample is 3.2 g with a standard deviation of 1.8 g. Here again a 
histogram was constructed and the resulting representation of the frequency distributions 
is presented in Figure 16. 1 observed a small spike that may give an indication o f two 
distinct samples, yet it may be masked by the differences in sample size since the 
histogram is a representation of frequency.
Interval Scale Measurements 
Several interval scale measurements were taken on each complete projectile point 
and also on most of the broken points that exhibited sufficient diagnostic characteristics on 
the hafring area or tang area. These measurements were chosen to characterize individual 
elements o f a projectile point. The reason for this is relatively straightforward regardless 
o f the final design of the point since it must be hafred, which is done by placing it securely 
on a shaft or handle. This allows the point to be used for its intended purpose. During its 
use-life, a point can suffer a number of fates that modify or change its morphology. Since 
such attrition occurs primarily on the distal end o f the point, attributes such as length, 
width, and particularly weight are relatively unstable. Basal attributes are clearly the most 
stable variables and therefore are used to sort and classify the various point types (Thomas 
1981). Based on this assessment, I recorded several basal attributes.
Base Width
The Base Width (BW) measurement was taken horizontally across the hafting 
element at the lowest point o f basal modification. The base area of the tang is present as
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Table 9. Descriptive Statistics o f Point Weight for the Complete Points in the Ghwair 1 
Assemblage.
Weight
Mean 3.2
Standard Error 0.18
Median 2.8
Mode 0.7
Standard Deviation 2.1
Variance 4.6
Range 9.1
Minimum 0.3
Maximum 9.4
Count 145
35
30
25
20
15
10
5
0
Weight Range in Grams
Frequency
Figure 16. Frequency distributions for the weight o f the complete projectile points in the 
Ghwair I Assemblage.
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part of the hafting area and possibly represents an effort on the part o f the artisan to 
narrow the hafting element to a desired width compatible with a particular shaft or handle 
diameter. In the Ghwair I assemblage o f complete points, the base width ranges from 1.5 
mm to 9.8 mm. The mean for the base width is 4.0 mm with a standard deviation of 1.6 
mm. A sununary of the descriptive statistics for the base width of the complete and 
broken points is given in Table 10.
Table 10. Descriptive Statistics o f Base, Neck, and Shoulder Widths for All Points in the 
Ghwair I Assemblage With Their Tang Area Intact.
Base Width Neck Width Shoulder
Width
Mean 9.97 8.13 13.57
Standard Error 0.08 0.11 0.14
Median 3.7 7.7 13.4
Mode 3.1 7.2 13.1
Standard Deviation 1.6 2.3 3.1
Variance 2.7 5.5 9.4
Range 13.9 19.5 34.5
Minimum 1.2 2.6 3.3
Maximum 15.1 22.1 37.8
Count 465 469 467
Neck Width
Neck Width (NW) measurement was taken horizontally across the hafting element 
at the narrowest point where the constriction o f the hafting area begins. For the Ghwair I 
assemblage o f complete points, the range o f the base width extends from 3.8 mm to 18.5 
mm. The mean for the base width is 8.5 mm with a standard deviation o f 2.5 mm. A
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summary of the descriptive statistics for the neck width for complete and broken points is 
also provided in Table 10.
Shoulder Width
Shoulder Width (SW) measurement was taken horizontally across the halting 
element from shoulder to shoulder. The location of the shoulder is at the portion of the 
projectile point where the edge o f the blade ends and the hafting element begins. For the 
Ghwair 1 assemblage of complete points, the shoulder width ranges from 7.1 mm to 23.9 
mm. The mean for the shoulder width is 13.8 mm with a standard deviation of 3.0 mm. A 
summary of the descriptive statistics for the shoulder width for complete and broken 
points is provided in Table 10.
Tang Length
Tang Length (TL) was measured from the top o f the hafring element to the lowest 
basal comer of the tang. The highest point of the hafring element may be the shoulder or 
neck depending on the type of point. This is especially true o f Byblos points since several 
o f the delineated types typically lack barbs and wings. Both sides were monitored to 
delineate any trends or correlations that might be present. A summary of the descriptive 
statistics for tang length for both complete and broken points is provided in Table 11. The 
significance between these two sides of the tang length on each of the complete projectile 
points was tested further by comparing the variances o f the two data sets (F-test) to yield 
the measure o f the significance (F) o f the differences between the two samples. As 
presented in Table 12, the F calculated was not greater than the F Critical (F ,$). Thus we 
cannot conclude that the TL (left) sample variance is larger than TL (right) at the 0.05 
significance level. Once established, I tested the means o f the two samples to delineate
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Table 11. Descriptive Statistics of Tang Length (TL) for Both Sides of the Points in the 
Ghwair I Assemblage.
TL
(Right)
TL
(Left)
Mean 13.3286 13.430
Standard Error 0.259 0.256
Median 12.100 12.300
Mode 11.500 11.100
Standard Deviation 5.619 5.556
Variance 31.577 30.869
Range 39.100 37.800
Minimum 2.800 2.800
Maximum 41.900 40.600
Count 463 463
Table 12. F-Test for Tang Length to Compare the Variances of the Two Measurements.
TL t T “
__________________________________  (Right)_________  (Left)
Mean 14.3 14.5
Variance 43.6 43.7
Observations 145 145
df 144 144
F 1.0
P(F<=f) one-tail 0.49
F Critical one-tail 1.24
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whether the differences were significant, as summarized in Table 13 for simplicity. The 
0.2 mm difference in the mean tang length between the right and left sides is not significant 
(t=-0.282. to qjjniicji =1.968). In conclusion, there is no real statistical significance in the 
differences recorded for the lengths between the right and left sides of the tang. Even 
though there is noticeable difference in the means, the only correlation we can make is 
maximum edge length o f the point, which is expected.
Maximum Edge Length 
Maximum Edge Length (MEL) is a measure taken from the tip o f the point down 
to the shoulder. It is generally equivalent to the forward facing lateral edges o f the point 
that are not part o f the modified hafting area. A summary of the descriptive statistics for 
tang length for both complete and broken points is provided in Table 14.
As with the tang length, I tested the significance of the difference in measurements 
between the two sides o f the MEL on each of the complete points and the significance of 
the variance that existed between the two sides. As presented in Table 15. the F 
calculated was not greater than the F Critical (F„). Thus 1 cannot conclude that the TL 
(left) sample variance is larger than TL (right) at the 0.05 significance levels. Once 
established for each o f the measured attributes in question, I tested the means o f the two 
samples to delineate whether the differences were significant, as presented in Table 16.
The 0.2 mm difference in the MEL between the right and left sides is not very 
significant (t=0.l02, to ,;^uc:i =1-968). Therefore, there is no real statistical significance in 
the differences recorded for the lengths between the right and left sides for the MEL o f the 
points. As expected from the tang length results, the right side of the MEL’s mean is 
longer and corresponds to the shorter tang length since these interval measurements are
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Table 13. Two Sample T-Test Assuming Equal Variance for Tang Length.
TL
(Right)
TL
(Left)
Mean 14.3 14.5
Variance 43.6 43.7
Observations 145 145
Pooled Variance 43.666
Hypothesized Mean Difference 0
df 288
t -0.28
P(T<=t) one-tail 0.39
t Critical one-tail 1.65
P(T<=t) two-tail 0.78
t Critical two-tail 1.97
Table 14. Descriptive Statistics of Maximum Edge Length (MEL) for Both Sides of the
Complete Points in the Ghwair 1 Assemblage.
MEL MEL
(Right) (Left)
Mean 42.8 42.6
Standard Error 1.4 1.4
Median 40.1 40.2
Mode 39.3 27.8
Standard Deviation 17.0 17.1
Variance 288.4 294.0
Range 85.1 83.3
Minimum 9.0 10.8
Maximum 94.1 94.1
Count 145 145
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Table 15. F-Test to Compare the Variances of the Maximum Edge Lengths.
MEL (rt) MEL (It)
Mean 42.8 42.6
Variance 288.4 293.9
Observations 145 145
df 144 144
F 1.02
P(F<=f) one-tail 0.45
F Critical one-tail 1.24
Table 16. Two Sample T-Test Assuming Equal Variance for the Means of the Maximum 
Edge Length.
MEL (rt) MEL (It)
Mean 42.8 42.6
Variance 288.4 293.9
Observations 145 145
Pooled Variance 291.2
Hypothesized Mean Difference 0
df 288
t O.IO
P(T<=t) one-tail 0.46
t Critical one-tail 1.65
P(T<=t) two-tail 0.92
t Critical two-tail 1.97
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
66
confined to the overall length of the projectile. Several o f the points display a slight 
difference in the sum o f the tang length and MEL. This negligible amoimt is due in part to 
the fact that projectile points that exhibit barbs and wings at their shoulders have a longer 
MEL protrusion that extends past the neck of the tang, which is one of the reference 
points for measuring the tang length.
Retouch 
Tang Retouch Location 
Each projectile point that had sufficient diagnostic features present in the tang area 
was monitored for the particular type of retouch and amount of retouch present. In each 
case, both the exterior and interior side were examined and monitored for the presence of 
retouch. Within the Ghwair 1 assemblage, several types are represented and summarized 
in Table 17.
Table 17. Summary o f Tang Retouch Location Types Found at Ghwair 1.
Tang Retouch Location Type N %
Unifacial 1, Dorsal Side 133 28.60
Uni facial 2, Ventral Side 12 2.58
Bifacial, Complete 148 31.82
Partial Bifacial 1 119 25.59
Partial Biface 2 15 3.23
Partial Biface 3 38 8.17
Total: 465
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The most prevalent retouch location was that of complete retouch along both the dorsal 
(exterior) and ventral (interior) faces (31.8%). The next significant location o f retouch 
was unifacially along the dorsal side (28.6%) of the projectile. Interestingly, the next most 
prevalent trend in the Ghwair I assemblage was that of tangs that exhibit partial retouch on 
the ventral face while the dorsal face displayed complete retouch. Thus, the majorit>' of 
the retouch present on the tang area of the points encompassed the dorsal face of the 
projectile point.
Tang Retouch Tvne
Once the location or amount of retouch present was coded, the next logical step 
was to examine the general pattern of retouch flake scars found at the worked edges of 
each projectile point. Since retouch types are difficult to record consistently because of 
the variability found along the retouch edge. 1 tried to limit the number of retouch types in 
my analysis. A summary of the retouch types for all sides o f the tang is presented in Table 
18. 1 was able to delineate that the majority of projectile points displayed an abrupt type 
o f retouch on both margins of the dorsal face. The ventral face was slightly more 
distributed among the retouch types represented in the collection.
Blade Retouch Tvpe and Location 
Each of the complete projectile points from the Ghwair 1 assemblage was assessed 
for the location o f retouch present along the edges o f the “blade” area o f the point. Table 
19 provides a summary of the location amount of retouch present on each face of the 
projectile point. On the dorsal face of the point, slightly over half (N=77) of the 150 
complete points exhibit no real significant retouch on the right side (R1, see Figure 9) of 
the blade area while 42% (N=63) displayed none on the left side (L l)o f  the blade area.
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Table 18. Summary o f Tang Retouch Types Found at Ghwair 1 (see Figure 9 for location 
of Rl ,  R2, LI,  and L2).
Tang Retouch Type TRT TRT TRT TRT
(Rl) (R2) (LI) (L2)
None 18 221 71 165
Backed 4 1 1 1
Abrupt 403 33 324 79
Semi-Abrupt 31 148 59 164
Marginal 9 62 10 56
Totals: 465 465 465 465
Table 19. Summary of Blade Retouch Locations for the Complete Projectile Points (see
Figure 9 for locations o f R l, R2,L1, and L2).
Blade Retouch Amount BRA BRA BRA BRA
(Rl) (R2) (LI) (L2)
None 77 98 63 103
Proximal 25% 0 0 0 1
Medial 8 6 16 4
Continuous 29 18 33 21
Discontinuous 36 28 38 21
Fine or Micro Retouch 0 0 0 0
Totals: 150 150 150 150
As far as the ventral face is concerned, 65% (N=98) had none on the right side (R2) o f the 
blade as opposed to 68% on the left side (L2). As for the points that display some retouch 
on the blade area, the incidents o f occurrence are varied and spread across the spectrum of
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types classified, as summarized in Table 20. It is of interest to note that none of the points 
displays what I have categorized as micro-retouch on the blade area, which excludes the 
tip area of the point.
Table 20. Summary of Blade Retouch Types Found at Ghwair 1.
Blade Retouch Type BRT
(Rl)
BRT
(R2)
BTR
(LI)
BRT
(L2)
None 77 98 63 103
Backed 1 0 0 1
Abrupt 13 5 24 3
Semi-Abrupt 2 7 6 5
Marginal 56 39 56 38
Serrated without gloss 1 1 1 0
Totals: 150 150 150 150
Since it is possible for the existence of interrelations between retouch amounts and 
types. I attempted to test for these interactions by constructing a Pearson correlation 
matrix. Table 21, based upon the attribute variables to see if any interrelations stood out. 
It should be noted that these values are not equivalent units or dimensions and I hoped to 
flush out clues of interrelations or recurring themes by applying this statistical method to 
these particular attributes. As can be seen from the matrix, there is a high correlation 
between the basic values of the blade retouch amounts and blade retouch types. With this 
clue, 1 began examining for the correlations. 1 found that the majority of the points 
exhibited no retouch on the blade area.
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A closer examination of each side on each facing, I found that the assemblage 
either lacked retouch or displayed marginal, non-invasive retouch along the blade edge 
that typically was discontinuous. The significance of this, if  any. is addressed in the 
following chapter (Chapter 6).
Amount of Retouch on Tip 
Monitoring the amount of retouch present on the tip area of each projectile point 
was recorded for each of the complete points. During the initial analysis. I failed to 
appreciate the need to monitor the type of retouch present until it was too late during the 
final analysis upon our return. This was due in part to the finding of the Ghwair “cache" 
points during the final field season and revelations from the subsequent analysis back in the 
Near Eastern Archaeology Laboratory at the University o f Nevada, Las Vegas. .A 
summary o f our findings is presented in Table 22.
Table 22. Summary of Retouch Present at the Tip Area.
Tip Retouch Type: N %
None 26 17.34
Continuous, Lateral Side 51 34.00
Discontinuous, Lateral Side 18 12.00
Continuous, Bilateral 23 15.34
Discontinuous, Bilateral 28 18.67
Unidentified 4
Total 150
2.67
Based on my initial observations and categories, 34% displayed some retouch 
within the tip area on one face (coded as lateral retouch), while 17% displayed no retouch
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within the tip area. 1 found that approximately 19% of the points exhibit discontinuous 
bilateral retouch as opposed to 15% that display continuous bilateral retouch based on my 
criteria.
Miniature Projectile Points 
Realizing that strict typological approaches tend to obscure variation and 
gradation, 1 began to explore other characteristics of the Ghwair I projectile points. As 
mentioned earlier, one interesting facet of the assemblage is the presence of “miniature" 
projectile points, manufactured on bladelets, that are usually found in Pottery Neolithic 
contexts.
At Ghwair I, there are 81 “miniature” points, representing 17% of all the points 
present in the assemblage. Within the assemblage, there are 63 “miniature” Byblos points 
as summarized in Table 23, representing 19% of all Byblos points found. 1 have also 
identified “miniature” Jericho (N=9) and miniature Ain Ghazal (N=9) points, each 
comprising 14.51% of their respective types.
Table 23. Summary o f “Miniature” Projectile Point Types Found in the Ghwair 1 
Assemblage.
Miniature Points N % of Miniature 
Assemblage
% of General Types 
Within Assemblage
Byblos/mini 63 77.8 19.1
Jericho/mini 9 11.1 14.5
Ain Ghazal/mini 9 11.1 14.5
Total: 81
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If we were to inquire into the significance of bladelets in the rest of the tool 
assemblage at Ghwair 1,1 could possibly shed some light on the significance of miniature 
points. Aside from the projectile points, microliths, defined as tools manufactured on 
bladelets, are the second predominant diagnostic tool class present at Ghwair 1. at 
approximately 8.3% of all tools (Gervasoni 2000:75). At Ghwair 1, the dominance of 
bladelets in the overall chipped stone tally and the presence of microliths possibly 
represents a conscious choice by the Neolithic inhabitants to utilize bladelets as a key 
production blank for their tools.
Ghwair 1 “Cached” Points
One o f the key aspects o f the projectile points worth investigating was the 
presence of what 1 have provisionally termed “cached” points for this discussion. All 22 
were found in a cache on the floor of a small room in Area 1. These points are 
manufactured on long, thin blades produced from high quality raw materials found locally.
A closer examination o f the morphological attributes of these artifacts reveals the 
significance of their size when compared to the other projectile points in the assemblage. 
For example, when plotting the frequency distribution o f lengths for the complete 
projectile points (Figure 13), 1 observe a bimodal distribution, with the “cached” points 
being quite distinct as the second peak. This is manifested in other measured attributes as 
well as previously mentioned earlier in this chapter.
As noted earlier, I treated the “cached” points as one data set and ran descriptive 
statistics for several o f the metric attributes and made a comparison o f their means with 
the other points recovered from Ghwair I. As illustrated in Figure 17, it is clear that the
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Figure 17. Comparison of the means between the complete and “cached”projectile points.
length, maximum edge length o f the blade, width, neck width, shoulder width, tang length, 
weight, and thickness all display some level o f difference. We tested the means o f the two 
samples (T-Test) to delineate whether the differences were significant, as illustrated in 
Figure 18 for simplicity. With the exception o f base width, an expected result, 1 am very 
confident that the attributes we monitored in the two samples are different and that these 
differences are significant. In Figure 12,1 represented the role that this small cache of 
points has on the overall total o f projectile points found at Ghwair I.
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Figure 18. Graphic Representation of T-Test Results.
All of the “cached" points exhibit considerable skill in their manufacture. This 
raises questions concerning individual specialization at the site. The “cached" points were 
prepared and struck from the core in a fashion that requires little or no retouch to achieve 
the point, an extremely practical and efficient method of production. The “cached” points 
have no significant retouch along the cutting edge, which varies from marginal to abrupt in 
the regular sample o f projectile points from Ghwair 1.
The “cached” points are too fragile to be functionally used as projectile points per 
se. One could argue that they were intentionally manufactured in this form as an 
intermediate step that would then be reduced to a functional point similar to the regular 
sample o f projectile points. If  that were the case, however, we would not expect to find 
the fine, microscopic point retouch or the intensive modification on the tang if  they were
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to be reduced to smaller sizes and forms. We clearly need to further our investigation 
into the realm o f ceremonial or social function for the “cached" points.
While not advocating a new typology based on size variation, 1 do conclude that 
current typologies used to define projectile points primarily by overall morphology and 
hafting area tend to mask significant aspects of their attributes. Random variations occur 
in projectile points over time and space as they do in most other cultural and natural 
phenomenons.
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CHAPTER 6 
SITE ANALYSIS
During the excavation seasons, six areas were investigated at Ghwair I. Due to 
the various research questions posed throughout the study and other limiting factors such 
as time and labor constraints, not all areas were excavated to the same extent with regards 
to total area and depth. With a 20% screen-sampling rate for most units. 472 projectile 
points were recovered from Ghwair 1. This analysis did not include some of the materials 
from the last season, which are not yet analyzed. These were dispersed over the six major 
areas of the site. The total area excavated for each area is presented in Table 24.
Table 24. Total Area o f Excavation for Areas 1 through 6 at Ghwair 1.
Area 1 4 units 100 square meters
Area 2 3 units 075 square meters
Area 3 3 units 075 square meters
Area 4 6 units 150 square meters
Area 5 2 units 050 square meters
Area 6 1 unit 025 square meters
77
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Area Summaries
Several points were either found on the surface around excavation areas or were 
unprovenienced. All o f these points were placed in the “Other” Area category for record 
keeping purposes. They are of little value for my analysis since they lack provenience 
information and 1 present their totals but disregard them in my intra-site analysis. This 
leaves a total of 457 projectile points divided over the six major areas o f Ghwair 1. Table 
25 presents the projectile point totals for each area and is converted into percentages.
Table 25. Summary o f Projectile Points By Area.
Area Number %
Area 1 83 14.5
Area 2 44 19.2
Area 3 40 19.7
Area 4 244 37.9
Area 5 2 1.8
Area 6 44 6.9
“Other” 15
Total: 472
Since each area was excavated to varying degrees, the table merely represents a 
distribution o f the recovered artifacts over the six areas. Table 26 and Figure 19 are 
detailed presentations o f the projectile point summary and percentages according to 
traditional Near Eastern typologies and arranged by area.
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Table 26. Summary of Projectile Point Types for the Six Excavation Areas at Ghwair 1.
Site Area
1
Area
2
Area
3
Area
4
Area
5
Area
6
"Other"
Area
Byblos 65 25 23 176 2 29 10
Jericho 10 14 5 27 3 3
Ain Ghazal 5 3 10 31 10 2
Other 3 2 2 10 2
Total: 83 44 40 244 2 44 15
100%.
80%—
I ■ ■ ■ ■ ■ ■  I ! ■ ■ ■ ■ ■ ■ !
Area 1 Area 2 Area 3 Area 4 Area 5 Area 6 Other Area
Byblos Q  Jericho 2 ]  Ain Ghazal g  Other
Figure 19. Percentages for each projectile point type by area.
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Summan' for Area I
Area 1 was first excavated in 1993 during the initial German investigation of the 
site. The material recovered from that first season was not available for analysis. .Area 1 
is rich in architecture and may be the location of a supposed ritualistic area (Gerv asoni 
2000:90). During our investigation at Ghwair 1 from 1996 to 2001, a total o f 83 projectile 
points were recovered from Area 1 representing 17.6% of all the projectile points from the 
assemblage. Based on my analysis, 1 provide a detailed summaiy in Table 27 of the 
projectile points centered around a fine-grained typological approach in order to delineate 
some o f the variation and trends present in the assemblage. As is the case for typical 
PPNB assemblages, the Area 1 assemblage is dominated by Byblos points. In this area. 
78.31% (N=65) o f the projectile points were Byblos points followed by Jericho points at 
12.05% (N= 10).
Area I s projectile points were predominately manufactured on tertiary blades 
(N=69; 83.1%). which was followed by bladelets (N=10; 12.0%). As discussed earlier, in 
most cases I have identified points manufactured on bladelets as being “miniature” 
projectile points. A summary for these points in Area 1 is presented in Table 27. Of the 
83 projectile points recovered in Area 1, there were four that exhibited signs of impact 
fracture. In addition to these features. Area I's projectile points also contained several 
specimens that exhibited signs o f being burned. It is important to note that Area I 
contained the 22 “cached” points, as discussed earlier during the analysis section (Chapter 
5), o f which seventeen exhibited signs o f being burned. Eighteen of the cached points also 
displayed sufRcient diagnostic features in the tang area to allow us to classify them as 
Byblos points under traditional typological schemes.
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Table 27. Summary of Area 1 Projectile Points Based on a Detailed Typology.
Complete Broken Total
Byblos 7 16 23
Byblos variant #1 1 9 10
Byblos variant #2 
Byblos variant #3 2 1 3
Byblos variant #4 
Mini Byblos 3 6 9
Byblos other 1 1 2
Jericho 1 3 4
Jericho variant #1 3 3
Ain Ghazal 3 1 4
El-Khiam notched
Amuq
Other 1 1
Frag./unidentifiable 
Jericho/mini 
Ain Ghazal/mini 1 1
El-Khiam. unnotched 1 1
Byblos Spear 
Ghwair “Cached” Byblos 17 1 18
Ghwair “Cached” Jericho 3 3
Ghwair “Cached” Other 1 1
Total: 41 42 83
Three of the cache points contained barbs or wings that lead us to classify them as 
Jericho points while one of the cache points was different and classified as “other”. This 
aspect o f the assemblage is interesting since Area 1 also contains the possible ceremonial 
room with several niches. Due to their increased size and fragility, it begs the question 
whether the “cached” points were unique and ceremonial in nature.
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Summary for Area 2 
Area 2 is located on the southern edge o f the Ghwair I site and contained highly 
complex architecture exhibiting more than 30 separate walls and building episodes.
Within the tool assemblage from Area 2, we recovered a total o f 44 projectile points.
Table 28 provides a summary of the traditional types and Table 29 provides a detailed 
summary of the projectiles based on my typological approach. The points in Area 2 were 
primarily manufactured on tertiary blades (N=25; 58.1%). Within this area, several of the 
points exhibited signs of impact fractures (N=9; 20.9%). For the amount of projectile 
points, this is still a relatively low number displaying signs of use and/or impact from use. 
Among the points foimd in Area 2 were several that displayed signs o f being burned. Only 
one specimen identified with an impact frachire exhibited signs of being burned; all the rest 
were broken with no evidence of being burned.
Table 28. Summary of Area 2 Projectile Points Based on Traditional Typologies.
N %
Bvblos 25 57
Jericho 14 32
Ain Ghazal 3 7
el Khiam
Amuq 1 2
Other 1 2
Total: 44
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Table 29. Summary of Area 2 Projectile Points Based on a Detailed Typology.
Complete Broken Total
Byblos 1 2 3
Byblos variant #1 2 3 5
Byblos variant #2
Byblos variant #3 2 3 5
Byblos variant #4
Mini Byblos 5 6 11
Byblos other
Jericho 1 2 3
Jericho variant #1 3 4 7
Ain Ghazal 1 1
El-Khiam notched
Amuq 1 1
Other 1 1
Frag/unidentifiable
Jericho/mini 1 3 4
Ain Ghazal/mini 2 2
El-Khiam, unnotched
Byblos Spear 1 1
Ghwair “Cached” Byblos
Ghwair “Cached” Jericho
Ghwair “Cached” Other
Total: 16 28 44
Summary for Area 3
Area 3 is located at the eastern edge o f the site and was the area where the first el- 
Khiam point was initially discovered, suggesting a possible PPNA component to Ghwair I. 
The tool assemblage from Area 3 contains a total o f 40 projectile points. Table 30 
provides a detailed summary based on my typological approach. The points in Area 3 
were primarily manufactured on tertiary blades (N=30; 75.0%). Within this area only 
three points exhibited signs of impact fractures (N=3; 7.5%). Among the points found in
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Area 3. only two displayed signs of burning. Several "miniature" projectile points (N=8) 
were found in Area 3.
Table 30. Summary o f Area 3 Projectile Points Based on a Detailed Typology.
Complete Broken Total
Byblos I 5 6
Byblos variant #1 
Byblos variant #2
1 4 5
Byblos variant #3 
Byblos variant #4
1 2 3
Mini Byblos I 6 7
Byblos other 1 1 2
Jericho 2 2
Jericho variant #1 2 2
Ain Ghazal 1 9 10
El-Khiam notched 
Amuq
1 1
Other
Frag/unidentifiable
1 1
Jericho/mini 
Ain Ghazal/mini 
El-Khiam, uimotched 
Byblos Spear 
Ghwair “Cached” Byblos 
Ghwair “Cached” Jericho 
Ghwair “Cached” Other
1 1
Total: 8 32 40
Summary for Area 4 
Area 4 is located on the northern edge of Ghwair 1 and is noted for its extensive 
architecture and abundant remains (Simmons and Najjar 2000). Within the tool
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assemblage from Area 4, a total of 244 projectile points were recovered. While appearing 
to be a rather large number, this is due in part to the excavation bias in Area 4. To date. 6 
units (5x5 meters each) have been excavated and a total area of 150 square meters has 
been excavated in Area 4. This is the single largest area of the renew ed investigations at 
Ghwair 1. Of the 244 projectile points recovered, 26.6% are complete (N=65) and 73.4% 
are broken (N=179). Table 31 provides a detailed summary of the points based on our 
typological approach.
Table 31. Summary o f Area 4 Projectile Points Based On A Detailed Typology.
Complete Broken Total
Byblos 24 61 85
Byblos variant #1 9 33 42
Byblos variant #2 3 3
Byblos variant #3 4 11 15
Byblos variant #4 1 2 3
Mini Byblos 5 17 22
Byblos other 6 1 7
Jericho 2 3 5
Jericho variant #1 8 12 20
Ain Ghazal 2 25 27
El-Khiam notched 
Amuq 2 2
Other 1 4 5
Frag/unidentifiable
Jericho/mini 2 2
Ain Ghazal/mini 1 3 4
El-Khiam, unnotched 2 2
Byblos Spear 
Ghwair “Cached” Byblos 
Ghwair “Cached” Jericho 
Ghwair “Cached” Other 
Total: 65 179 244
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The points in Area 4 are primarily manufactured on tertiary blades (N=195;
79.9%). Within this area, a relatively low number of points display signs of use and/or 
impact fractures (N=35; 14.39%). Among the points found in Area 4. 53 (21.7%) 
displayed signs of being burned. Eleven of the points exhibited signs o f both being burned 
and having impact fractures. Several "miniature” projectile points (N=28; 11.5%) were 
found in Area 4 and a summary of their types is presented in Table 31. Several o f the 
points are manufactured on bladelets and are identified as el-Khiam points with no 
notches. Once again this raises a question o f a possible PPNA component at Ghwair 1.
Summarv for Area 5 
Area 5 underwent limited excavation of approximately 50 square meters, which 
was mostly clearing of overburden. Two projectile points were recovered, one o f which is 
a complete “miniature” Byblos point manufactured on a bladelet. The other point is a 
broken Byblos (variant #3) that is manufactured on a tertiary blade. Neither o f these points 
was burned or contained impact fractures. As mentioned previously, very little was 
recovered in Area 5 due to overburden and limited investigation, therefore we have 
excluded Area 5 in the intra-site analysis to avoid skewing any comparisons in the intra­
site analysis due to small sample size.
Summarv for Area 6 
Area 6 was chosen for excavation based on ground penetrating radar results from 
an experiment conducted on the site in the summer o f 1998. The test identified substantial 
architecture in the northeast section of the site and the area was excavated during the 
1998/99 and the 1999/2000 seasons. Within the tool assemblage from Area 6, w e 
recovered a total of 44 projectile points. Table 32 provides a detailed summary including
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point variations for Area 6. The points in Area 6 were primarily manufactured on tertiaiy 
blades (N=27; 61.4%), followed next by bladelets (N=14; 31.8%). Within this area, 
several o f the points exhibited signs o f impact fractures (N=10: 22.7%). Among the points 
found in Area 6 there were several that displayed signs of being burned (N=6). Only one 
specimen with an impact fracture exhibited signs of being burned: the rest showed no 
evidence of being burned. Several “miniature” projectile points (N=14: 31.8%) were 
found in Area 6 and all of them were manufactured on bladelets.
Table 32. Summary of Area 6 Projectile Points Based on a Detailed Typology.
Complete Broken Total
Byblos 7 7
Byblos variant #1 1 5 6
Byblos variant #2
Byblos variant #3 1 3 4
Byblos variant #4
Mini Byblos 6 5 11
Byblos other
Jericho 1 1 2
Jericho variant #1
Ain Ghazal 8 8
El-Khiam notched
Amuq 1 1
Other 1 I
Frag/unidentifiable
Jericho/mini 1 1
Ain Ghazal/mini 1 1 2
El-Khiam, unnotched
Byblos Spear 1 1
Ghwair “Cached” Byblos
Ghwair “Cached” Jericho
Ghwair “Cached” Other
Total: 11 33 44
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Intra-Site Analysis
The intra-site tool analysis conducted on all five areas did little to discern any 
differentiation between the areas regarding projectile points. Comparison o f all five areas 
showed similar ratios regarding all the major projectile point types with Byblos being the 
predominant point type, followed by Jericho and Ain Ghazal points. This compliments 
the chronological evidence that securely places occupation of Ghwair I during the PPNB 
phase.
The prominent blank type recovered from Ghwair I was tertiary blades and this is 
supported by the blank type in each o f the areas individually. There does not appear to be 
any significant concentration o f projectile point types in any of the areas suggesting a 
workshop or production. If we were to treat the “cached” points as a single type, they 
would be unique and possibly have stylistic implications for Area 1. But over all. the 
projectile points support the model purposed by Gervasoni (2000) that Ghwair I was a 
medium-sized village comprised o f self-sustaining units responsible for the production of 
their own chipped stone tool kit.
An interesting facet o f the intra-site analysis is the presence o f el-Khiam points in 
Area 3 and Area 4. El-Khiam projectile points are traditionally associated with the earlier 
PPNA phase. Their combined frequency in Area 3 and Area 4 is approximately 1% 
(N=4). It is possible that they may have been associated with a nearby PPNA site WF 16 
(Finlayson and Mithen 1999), or they could represent a technological continuity that 
extends into the PPNB. Based on currently available radiocarbon dates, there is no 
evidence for a PPNA occupation at Ghwair I.
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There seems to be a slight distribution differential between the higher 
concentrations of the 'Ain Ghazal and Jericho points. Area 4 has nearly equal distribution 
of each type with 27 Jericho points and 31 Ain Ghazal points. The relatively high 
quantities in this area are due in part to the physical area excavated when compared to the 
other areas at Ghwair. When examining the percentage of each type by individual area, 
we find that Area 3, Area 4. and Area 6 have nearly 83% of all the Ain Ghazal points 
found at Ghwair I. On the opposite side, we find that Area 1. Area 2. and .Area 4 contain 
nearly 82% of all the Jericho points found at Ghwair I.
Area I stands out from the other areas in another way with nearly equal 
distribution for complete and broken projectile points. While recovery techniques may be 
accountable for this difference, it is important to note that the 22 Ghwair “cached" points 
weigh heavily as a factor in this issue.
At Ghwair 1, bladelets are present and appear to be significant in the individual 
lithic array for each area. One facet of the assemblage that stands out is the presence of the 
“miniature" projectile points that were manufactured on these bladelets. They are similar 
artifacts to the ones noted by Gopher (1994) in reference to Pottery Neolithic contexts.
At Ghwair I, there are 81 miniature points, representing 17% of all the points present in the 
assemblage. Table 33 provides a summary by area of each miniature type found.
When combining this line o f evidence with documented dominance of bladelets in 
the overall chipped stone tally and the presence o f microliths at Ghwair I (Gervasoni 
2000), it possibly represents a conscious choice by the Neolithic inhabitants to utilize 
bladelets as a key production blank for their projectile points as well as other tools. Since
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the “miniature” points are spread over the entire site, the phenomenon appears to be the 
rule rather than the exception at Ghwair I.
Table 33. Summary of Miniature Points By Area.
Area
1
Area
2
Area
3
Area
4
Area
5
Area
6
Other
Area
Total
Byblos mini 9 11 7 22 1 11 2 63
Jericho mini 4 1 2 I 1 9
Ain Ghazal mini 1 2 4 2 9
Total: 10 17 8 28 1 14 3 81
In conclusion, the overall lithic intra-site summary showed little differentiation 
between the designated areas of the site with the notable exception of the “cached” points. 
This lack of definitive specialization in most o f the areas supports previous conclusions 
(Gervasoni 2000) suggesting Ghwair 1 was a medium-sized village containing self- 
sufficient family units. On the other hand, both the attribute analysis and the intra-site 
analysis clearly indicate the uniqueness of the “cached” points, all o f which exhibit 
considerable skill in their manufacture.
This raises questions concerning individual specialization and stylistic indicators at 
the site. Style, as typically used, involves the transmission o f information about social 
identity or membership through material culture, although there is some disagreement as 
to whether style is intentionally or unconsciously transmitted (Clark 1989; Sackett 1982,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
91
1990; Wiessner 1983). Debate has revolved around whether artifact style is passive or 
active. Passive style suggests that style represents morphological variability among 
functional equivalents that is not purposefully chosen to reflect group membership, but 
rather represents choices made as part of learned behavior (Sackett 1982,1990). Active 
style suggests that style is morphological variability which serves to identity' group 
boundaries, and constitutes deliberate choices to this effect (Wiessner 1983). Although 
most archaeologists would agree that style exists, there is little consensus concerning the 
meaning of style.
One factor affecting the utility of an item as a stylistic marker is the duration o f 
artifact manufacture and use-life (Bamforth 1986; Wiessner 1983). Objects with large 
labor investments and/or long use-lives might have a greater potential to be encoded with 
stylistic information. Inferred from this is that expedient, short-term use tools are less 
likely to be indicators o f active style or social identity. Thus, for stylistic information, 
emphasis should be placed on those tools that are curated.
While this is beyond the scope of our investigation, it is interesting to question 
specialization and stylistic markers with regards to the “cached” points. These points 
were prepared and struck from the core in a fashion that requires little or no retouch to 
achieve the point, an extremely practical and efficient method of production. In addition, 
the “cached” points have no significant retouch along the cutting edge, which varies from 
marginal to abrupt in the regular sample o f projectile points from the Ghwair 1 assemblage. 
Also, within the complete point assemblage that was heat altered (N=33), nearly half were 
from the “cached” points. Most o f these “cached” points (17 out of 22), showed signs of 
being burned.
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While not advocating the “cached” points as stylistic markers per se. 1 do feel they 
represent points that had some other purpose than as projectiles and this function was 
possibly social in nature. This line of thought is supported by Area I’s small and probably 
special use, “D-shaped” structure that contained a possible burnt altar. Adjacent to this 
room is a larger, rectilinear room with several niches that are surrounded by at least eight 
bins, one of which contained the Ghwair 1 “cached” points.
Inter-Site Analysis
The following inter-site analysis is divided onto two sections. The first section 
compares the projectile points from the Ghwair I assemblage with a large PPNB 
settlement, Ain Ghazal (Eighmey 1992). The second section compares the Ghwair 1 
projectile points with those found at Beidha (Mortensen 1970). These comparisons help 
to shed some light where Ghwair I, a medium-sized site, fits in a regional perspective.
Was Ghwair I some small outlier or peripheral to larger sites? How do Ghwair I s 
projectile points compare with other medium-sites such as Beidha? By such analysis, 1 
attempt to delineate if  there are any unique features to Ghwair I as reflected in the 
projectile point assemblage.
Large Site Comparison 
Ain Ghazal is a large (ca. 12 ha) “mega” site, occupied from the early PPNB 
through the Pottery Neolithic (Rollefson 1983; Rollefson et al. 1984,1990; Simmons et al. 
1988). The projectile point sample from Ain Ghazal was recovered during the 1983 
through 1988 excavations. With a sample consisting of 562 projectile points and point 
fragments, only 123 are chronologically associated with the PPNB. Table 34 and Figure
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20 provide summaries of the projectile points based on a traditional typological approach 
conducted by Eighmey (1992).
Table 34. Summary of Projectile Point Totals from Ain Ghazal (afer Eighmey 1992).
Type N %
Byblos 49 40
Jericho 10 8
Ain Ghazal 1 1
Abu Gosh 31 25
Amuq 12 10
Munhatta 3 2
Small Leaf 3 2
Yarmouk 6 5
Unknown (Other) 8 7
Total 123
Unknown (Other) (8.08%; 
Ain Ghazal (1.01%: 
Jericho (10.10%
Abu Gosh (31.31%:
yblos (49.49%)
Figure 20. Percentage Totals for Types of Projectile Points Found At Ain Ghazal During 
the PPNB Component.
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Upon first inspection, the Ain Ghazal assemblage is typical of PPNB assemblages, 
with Byblos point frequencies dominating the sample (N=49; 39.8%). This is in 
comparison to Ghwair I’s 70.1%(N=331). When we examine the second-most prominent 
type, we find a stark contrast in assemblages. The Ain Ghazal assemblage contains 31 
(25.2%) points identified as Abu Gosh points,, while at Ghwair 1 we have no occurrences 
of this type of point. Clearly from my analysis (Table 5-1), both the Jericho (N=62;
13.1%) and'A in Ghazal (N=61; 12.9%) points are the second-most prominent points in 
the Ghwair I assemblage. At Ain Ghazal, Ain Ghazal projectile points primarily appear 
during the PPNC phase, as is evident by their limited occurrence in the PPNB phase o f the 
Ain Ghazal assemblage (N=l; 0.8%). This possibly suggests that the Ain Ghazal point 
actually emerged in southern Jordan first and appeared later in the northern region.
In addition, the el-Khiam points are absent in the Ain Ghazal sample, whereas 
Ghwair I has fewer o f  these PPNA points. This stills raises the possibility of a PPNA 
component at Ghwair I. Based on currently available radiocarbon dates, it is more 
probable that they may have been associated with a nearby PPNA site. Site WF 16 
(Finlayson and Mithen 1999), or they could represent a technological continuity that 
extends into the PPNB.
When we assess the chronology, we find that the radiocarbon dates from Ghwair I 
range from 8510 B.P. to 9710 B.P. This allows us to securely assign phase placement of 
Ghwair I in the early Middle PPNB. On the other hand, the Ain Ghazal radiocarbon 
dates cited by Eighmey (1992) suggest an assigned phase placement between 8040 B.P. 
and 10,310 B.P. This clearly place occupation at Ain Ghazal during the Middle and Late 
PPNB. Once established, these slight differences help to explain the occurrence of later
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PPNC points such as the Small Leaf and Yarmouk points within the PPNB assemblage at 
Ain Ghazal and their absence from the Ghwair 1 assemblage.
Medium-Sized Site Comparison 
The PPNB village of Beidha is a medium-sized site approximately 0.3 ha and 
excavated by Diana Kirkbride between 1958-1967 (Banning 1998:194). Mortensen s 
(1970:21-26) analysis of the projectile points from Beidha established twenty different 
types on the basis of morphological features to describe some 901 projectile points found 
at Beidha. The lithic assemblage is blade-based and most of the projectile points found at 
Beidha were classified primarily on shape and retouch patterns of the tang and shoulders 
(Mortensen 1970:21). Beidha's radiocarbon dates presented by Mortensen assign a phase 
placement between ca. 8500 B.P. and 9,000 B.P. for the PPNB sequence (Mortensen 
1970:12).
Gopher (1994) conducted a detailed study o f the data from Mortensen's (1970) 
report, and Mortensen’s twenty types were adjusted into Gopher's typology. The results 
of Mortensen’s analysis, and later Gopher’s analysis, clearly delineate the Beidha 
assemblage as a typical early middle PPNB assemblage defined by the dominance of 
Byblos projectile points. Figure 21 provided a graphic summar>' of the percentages for 
each type identified in the assemblage and Table 35 presents a summary of each type. The 
Beidha assemblage is typical of PPNB assemblages with Byblos point frequencies 
dominating the sample (N=438; 48.8%). This is in comparison to Ghwair I s 70.1% 
(N=331).
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Heiwan (0.78% 
Amuq (7.92%
Jericho  (41.03%
lyblos (48.83%)
Khiem (1.45%)
Figure 21. Percentages for Each Type of Projectile Point Found At Beidha for the PPNB 
Component.
Table 35. Summary o f the PPNB Projectile Point Totals from Beidha after Gopher 
(1994).
Type N %
Byblos 438 49
Jericho 368 41
Amuq 71 8
El-Khiem 13 1
Heiwan 7 1
Total 897
When we examine the second-most prominent type, we find a stark contrast in 
assemblages. The Beidha assemblage contains 368 or 41.0% of the points identified as 
Jericho points, while at Ghwair we have 62 Jericho (13.1%) points and 61 Ain Ghazal 
(12.9%) points as the next-most prominent projectile points in the assemblage.
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Interestingly, Beidha has several points that have been identified as el-Khiam points that 
suggest that they could represent a technological continuity that extends into the PPNB 
that we may see at Ghwair also.
Conclusions
The comparison of Ghwair I with both large and medium sites helps us to support 
previous claims that Ghwair I was not some peripheral site limited to a subordinate role 
performing distinct functions within the interconnecting network of the region's larger 
sites (Gervasoni 2000). To the contrary. Ghwair I s projectile point assemblage was 
clearly different in that it contained more Ain Ghazal points than either the Beidha and 
Ain Ghazal assemblages. In fact, the large quantity o f Ain Ghazal points in the 
assemblage actually raises questions regarding the diffusion o f this style from the north to 
south. In the Ain Ghazal assemblage, which is the type site for this point, there is only 
one Ain Ghazal point found during the middle PPNB phase (Eighmey 1992:97-99). This 
is in contrast to the 61 Ain Ghazal points found at Ghwair I. This possibly suggest that 
Ain Ghazal points actually emerged in southern Jordan first.
Based on the intra-site and inter-site analysis, Ghwair Ts projectile point 
assemblage corresponds to typical PPNB assemblages that are dominated by Byblos 
points, while at the same time containing some variation in style and composition. The 
variation and unique characteristics were amplified and brought into resolution by our 
fine-grained typology. In addition, Ghwair Ts assemblage is unique in the region thus far 
with regards to the “cached” points.
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CONCLUSION
A joint Investigation between the University of Nevada. Las Vegas (UNLV) and 
the Jordanian Department o f Antiquities has been ongoing since 1996 at the small Pre- 
Pottery Neolithic B community of Ghwair 1 in the Wadi Feinan of southern Jordan.
Several radiocarbon determinations range from 8510 B.P. to 9710 B.P.. placing the village 
in the early Middle PPNB. Faunal and botanical remains suggest that a wide range of 
resources were exploited as Ghwair 1.
The site's internal structure follows the general pattern of a PPNB village, but with 
some major distinctions. Although a small site, the architecture is very complex and 
packed: clearly space seems to have been at a premium. In one area, depth exceeds 5 m 
with at least 30 separate walls and building episodes.
There is a fair amount of architectural idiosyncrasy and many rooms are not 
arranged symmetrically. There are the expected room blocks, but also evidence for 
special-use, perhaps ceremonial, structures, such as a "D-shaped" room with a possible 
altar and a larger rectilinear room with several niches that is surrounded by at least eight 
bins, one of which contained 22 “cached” points. Both chipped and ground stone are 
abundant at Ghwair I. Chipped stone tools are dominated by projectile points. Sickles 
and other implements also are common, and bladelets are plentiful.
98
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The stimulus for my research at Ghwair 1 was to characterize the projectile points 
in the lithic assemblage. Secondly, 1 wanted to test whether or not traditional typologies 
obscured variation found within the point assemblage. And finally, 1 explored what 
evidence the projectile points provide in determining whether Ghwair 1 functioned as a 
peripheral "frontier outpost" with minimal prestige amenities, or if it was an elite, but 
small center.
The chipped stone artifacts of Ghwair 1 reflected a typical PPNB blade-dominated 
assemblage. More than 60,000 artifacts have been recovered, with tools representing 
approximately 5.4% of all chipped stone. Within tools, projectile points comprise an 
unusually large number. They account for some 28% of the restricted tool assemblage 
which omits “retouched pieces.” A total of 472 points were recovered. 152 complete and 
320 broken. An examination o f the points, using formal attributes, classified them 
according to the detailed morphological typologies derived from previous studies, such as 
Mortensen (1970). Gopher (1994), and Eighmey (1992).
With a few exceptions, the projectile points are consistent with previously 
recorded types for PPNB assemblages. My traditional typological analysis found that the 
majority were Byblos variants, dominating the entire point assemblage at 70%. This trend 
is consistently reflected in each individual area of the site excavated. Byblos points 
occurred in a variety o f sizes and standards of workmanship in the Ghwair 1 assemblage.
While conducting a detailed typological analysis, I noted moderate variation in the 
projectile point assemblage that were masked during analyses using traditional typologies. 
Within the group of points identified as Byblos, I found several with shoulders that are 
semi-winged, resembling a variant between Byblos and Jericho points. Other variations
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noted include Byblos points with tangs that have very minimal retouch on the tang area, 
and some have an offset tang that is angled to the body of the points.
Jericho points were the second dominant point type in the assemblage, at 
approximately 13%. As with the Byblos points, a detailed analysis revealed variations 
previously masked by traditional typologies. With the Jericho points. 1 noted variations 
that exhibited diagnostic feattires of Ain Ghazal points in that one shoulder is angled at 
90 degrees. At the same time, I found that projectile points identified as Ain Ghazal 
points are the third-largest category at Ghwair I, accounting for approximately 12.92%. 
This is interesting since the type site for these points only contains one specimen during 
this phase of the PPNB.
Other types o f projectile points encountered included Amuq and El-Khiam 
projectile points. El-Khiam points have been traditionally associated with the earlier Pre- 
Pottery Neolithic A phase, yet 1 find several present at Ghwair I during the PPNB. Their 
presence could either be associated with the nearby PPNA site. Site WF 16, or they could 
represent a technological continuity that extends into the PPNB. Based on currently 
available radiocarbon dates, there is no evidence currently for a PPNA occupation at 
Ghwair I.
As previously noted by Mortensen (1970), PPNB assemblages tend to be 
dominated by blades. Blade blanks were used to produce many of the tool types found at 
Ghwair I (Gervasoni 2000), including the projectile points (N=379; 80.3%). While 
tertiary blades represent the majority o f the projectile points (N=358; 76 %), bladelets 
(N=88; 19%) are also common blank forms used in the production of points at Ghwair I. 
There seems to be an precise and conscientious selection o f  tertiary blades and bladelets.
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This raises a question with regards to local raw material availability and access based on 
the low frequency of cortical and non-cortical blanks and tools.
Over the past few years at Wadi Ghwair, Finlayson (2000) has sourced the Wadi 
Ghwair chert material to an outcropping some 4 km away. In his studies, he has 
concluded that the local chert cobbles are too fractured after traveling downslope from the 
source to be utilized in lithic production. At the same time, 4 km is a relatively short 
distance to travel for quality materials that are readily available. So. it seems plausible that 
inhabitants o f Ghwair I were traveling to the source to conscientiously secure fine quality 
chert for their lithic production. The low percentages of primary cortex elements found in 
our study lends to this conclusion when combined with the high frequency of projectile 
points made from tertiary blades and bladelets.
Along this same line o f thought, the relationship between retouched and non­
retouched tool frequency is expected to reflect availability of raw material. When raw 
material is available, the frequency of formally retouched pieces should be lower as there 
is less of a need to economize and extend the use-life of a tool. Utilized pieces may be 
discarded earlier in their use cycle rather than being retouched. The retouching and 
rejuvenating o f tool edges is more likely to occur when perceived access to raw materials 
is restricted and replacement costs are high.
In the Ghwair I assemblage, there is minimum amount o f retouch along the blade 
edges of the projectile points. On the dorsal side of the points, slightly more than half 
(N=77) o f the 150 complete points exhibits no real significant retouch on the right side of 
the blade area while 42% (N=63) display none on the left side o f the blade area. As far as 
the interior side is concerned, 65% (N=98) have none on the right side o f the blade as
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opposed to 68% on the left side. With regards to use-life, I find that impact fractures 
(N=62) occurred on only 13 % of the points in the assemblage. Here again, we may see a 
the low amount of retouch may be a reflection of availability of qualit} raw materials.
A few of the projectile points displayed evidence o f being burned. A total of 
ninety-four points were burnt (N=94; 20 %) in the entire Ghwair 1 assemblage. Most of 
the “cached” points (17 out o f 22), around 77%, showed signs o f being burned. I have no 
evidence supporting that this is intentional heat alteration, yet the specific high incidence 
in the case o f the “cached” points is noteworthy.
“Miniature” Projectile Points
One interesting facet of our detailed analysis is the presence of what I termed 
“miniature” projectile points, manufactured on bladelets. At Ghwair 1. there are 63 
“miniature” Byblos points, representing 19% of all Byblos points found. Also identified 
were “miniature” Jericho (N=9) and “miniature” Ain Ghazal (N=9) points in the 
assemblage.
I explored the significance of the bladelets in the rest o f the tool assemblage at 
Ghwair 1 in an effort to delineate the overall significance of the miniature projectile points. 
Aside from the projectile points, microliths were the second predominant diagnostic tool 
class present at Ghwair I, at approximately 13% of all tools (Gervasoni 2000). I 
considered the possibility o f that a large numeric presence may suggest a PPNA temporal 
component at Ghwair I. However, while a large amount o f bladelets and microliths were 
recovered at Ghwair I (Gervasoni 2000), all the radiocarbon dates have designated the site 
as PPNB. In addition, during Gervasoni’s chipped stone analysis, he found that there
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were a small number of recovered bladelet cores. Some 51 recorded bladelet cores by 
Gervasoni (2000:86) could not account for the large amount o f bladelets found at the site.
In addition, the alternative explanation by Wilke and Quintero (1994). with regards 
to naviform core technology, is highly unlikely to account for the large quantit) of 
recovered bladelets and the miniature projectile points at Ghwair I. Only 36 naviform 
cores were recovered from the site by the end of the 98/99 field season, comprising only 
6.34% of the total core population (Gervasoni 2000:86). It does not seem reasonable that 
these 36 cores could adequately account for the large amount o f bladelets. microliths. and 
miniature points found at Ghwair I. Clearly these blanks could have been produced on 
other core types other than naviform.
In sum. the dominance of bladelets in Ghwair Ts overall chipped stone assemblage 
and the presence of miniature projectile points probably represents a conscientious choice 
and effort by the Neolithic inhabitants to utilize bladelets as a key production blank for 
their production o f the miniature projectile points.
Ghwair I “Cached” Points 
Another aspect o f the projectile points worth mentioning is the presence o f what 1 
provisionally termed “cached” points for this discussion. All 22 were found cached on the 
floor of a small room. These “cached” points are manufactured on long, thin blades 
produced from high quality raw materials found locally.
A closer examination o f the morphological attributes o f these artifacts revealed the 
significance of their size when compared to the other projectile points in the assemblage. 
When plotting the frequency distribution for the lengths of the complete projectile points.
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1 observed a bimodal distribution, with the "cached” points quite distinct as the second 
peak. This is manifested in other measured attributes as well.
Treating the “cached” points as one set, I ran descriptive statistics for several 
metric attributes and compared their means with the other points recovered from Ghwair.
It became clear that the length, max edge length of the blade, the width, neck width, 
shoulder width, tang length, weight, and thickness all displayed some level of difference. 
During the analysis I treated the “cached” points as one data set and the rest of the 
complete projectile points as another while testing the means to delineate whether the 
differences were significant. With the exception o f base width, an expected result. 1 am 
very confident that the attributes monitored in the two samples were different and 
significant.
One factor affecting the utility of stone tools is the duration o f artifact manufacture 
and use-life as a stylistic or ethnic maker (Bamforth 1986; Wiessner 1983). Objects with 
large labor investments and/or long use-lives might have a greater potential to be encoded 
with stylistic information. Therefore, we might expect curated and cached technologies to 
be comprised o f formal retouched tools, as these tools are believed to have longer use 
histories than expedient tools. In regards to retouch, we have to exercise caution when 
making assumptions with regards their use as stylistic markers.
It seems that if the retouch/backing is to effectively convey some sort of social 
message, it is important for the backing to be visible (Wobst 1977). When projectile 
points are mounted in a halted, the tang portion o f the projectile point is no longer visible 
and any sort of message concerning group identity is rendered invisible to any potential 
observer. This would seem to suggest that the "emblemic" style o f group affiliation
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necessary for ethnic identity is inoperative with regard to the tang, since the message of 
group identity must be visible to be received (Wiessner 1983; Wobst 1977). Instead of 
the tang per se conveying information of group identity, it seems more likely that the 
shoulder shape, blade edge, or haft would impart information as to group membership 
(Clark 1989). Unfortunately, for these early time periods very few of the hafts preser\ e in 
the archaeological record. Thus, for stylistic information, emphasis might be placed on the 
tang and those tools that are curated.
With this in mind, I noted that all of the “cached” points exhibit considerable skill 
in their manufacture. This raises questions concerning individual specialization at the site. 
The “cached” points were prepared and struck from the core in a fashion that requires 
little or no retouch to achieve the point, an extremely practical and efficient method of 
production. The “cached” points have no significant retouch along the cutting edge, 
which varies from marginal to abrupt in the regular sample of projectile points from the 
Ghwair 1 assemblage. Also, within the complete point assemblage that was fire treated 
(N=33), nearly half were from the “cached” points. Most of the "cached” points (17 out 
o f 22), around 77%, showed signs o f being burned.
An additional area o f lithic variability is that o f tool design and the efficiency o f the 
design. For heuristic purposes, tool designs can be classified into those that are reliable 
and those that are maintainable, although in reality tool assemblages may incorporate 
aspects of both (Bleed 1986; Nelson 1991; Vierra 1995). Reliable tool designs are those 
that will work when needed. The “cached” points appear too fragile to be functionally 
used as projectiles per se.
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There are some ethnographic observations where stone tools were chosen for their 
brittleness and ability to break in the wound (Meyer 1952). While breakage in the wound 
is mentioned in regards to effectiveness, such claims may be questioned when considering 
the "cached” points. Because of their delicate nature they required a considerable amount 
o f time and skill to produce.
There are other factors that compromise their reliability as functional projectile 
points. Besides the energy in procurement and manufacture, there are transportation cost 
when considering the energy and care to protect from breakage when transporting them to 
locations o f use. Ultimately, no matter of means o f transpor. and penetration strategy 
utilized, it is important for the projectile point to remain intact until impact and 
penetration before breakage occurs. Based on this reasoning, 1 feel that the 
“cached”points are to fragile to be transported and used functionally as projectile per se.
One could additionally argue that they were intentionally manufactured in this 
form as an intermediate step that would then be reduced to a functional point similar to 
the regular sample of projectile points. If that were the case, however, we would not 
expect to find the labor intensive modifications on the tang if it was to be reduced to a 
smaller size and form, nor micro-fine retouch along the points. Both labor intensive tang 
modification and micro-fine point retouch are found on the “cached” projectile points.
While outside o f the scope of our research, it is possible that the Ghwair “cached” 
points take on some type o f social or behavioral significance. We find supporting 
evidence for such a hypothesis when we consider the uniqueness and fragility o f the 
“cached” points and their association with the “D-shaped” room in Area 1. This “D- 
shaped” room was a special use, perhaps ceremonial, structure with a possible altar and is
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adjacent to a larger rectilinear room with several niches that is surrounded by at least 
eight bins. It was here in one of these bins that we recovered the Ghwair "cached" points.
While not advocating a new typology based on size variation. 1 do conclude that 
current typologies used to define projectile points primarily by overall morphology and 
halting area tend to mask significant aspects of their attributes. Random variations occur 
in projectile points over time and space as they do in most other cultural and natural 
phenomena. However, since this artifact class has usually been considered functionally 
homogenous, other perspectives such as raw material availability, manufacture, and social 
significance tend to be under-emphasized in projectile points from the Levant.
Summary
This investigation has addressed all the research domains. We have a good idea 
o f the basic characteristics of the Ghwair 1 projectile points and feel they are far more 
complex and significant than initially believed. Current Near Eastern typologies combined 
with metric and non-metric attribute measurements have unmasked significant variation 
and characteristics of the Ghwair I projectile points. 1 feel that future analyses of 
projectile points in the region should build on this detailed or fine-grained typology to 
flush out variations present in the assemblages.
This investigation confirms previous conclusions (Gervasoni 2000; Simmons 2000) 
that the occupants at Ghwair I were not an unsophisticated peripheral community located 
on the edge of the Neolithic world. Although Ghwair I is small, its rich material culture as 
manifested by the projectile points and other artifacts. Ghwair I also appears to have been 
socially complex and developed. In addition to the projectile points, other lines of
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evidence for social complexity includes groimd stone that is remarkably varied, small cups, 
and possible phallic representations. There are figurines of human female forms without 
their heads. Also, there are several worked bone tools and beads made from shell and 
stone. Other interesting facets of social complexity include the presence o f an outdoor 
area of large stair-like features and two sets o f internal stairs within one room complex, 
supporting the Idea of second stories. Certainly, it seems clear that the Neolithic 
occupation of southern Jordan was quite distinct from that of other adjacent areas in the 
Levant.
In conclusion, my analysis delineated the tangs, notches, and type of base 
modifications in an effort to for differentiate projectile point types. Since strict typological 
approaches tend to obscure variation and gradation, I explored the differences in form 
from multiple aspects, such attribute characteristics, frequency, raw material availability, 
and hinted at social function.
Ghwair I is certainly unique in regards to the “cached' points and the amount of 
miniature projectile points within the lithic assemblage. This facet of Ghwair I is amplified 
when compared with the projectile points from the larger PPNB sites. Ghwair I’s 
projectile point types and frequency distributions are unique while holding true to the 
PPNB defining characteristic of being dominated by Byblos points. The architecture and 
artifact assemblages at Ghwair I are truly varied and rich in composition. It is hoped that 
this analysis will help build and enhance our overall understanding o f the PPNB in the 
southern Levant.
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